








Tho Welding Engineer 


Edited by L. B. Mackenzie 











$3.00 per year in V. S. Reg. U. S. Pat. Office $4.00 per year abroad 
Vol. 8 608 S. Dearborn St. JUNE, 1923 Chicago, I. No. 6 
ee SESE ee 














ANYTHING ann EVERYTHING 


FOR OXYACETYLENE WELDING AND CUTTING 











Public faith in a product is a reflection of faith- 
ful performance. ‘Thus, consistently, have Airco 
Oxygen and Airco Acetylene built up good-will. 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen—Airco Acetylene—Airco-Davis-Bournonville Weld- 
ing und Cutting Apparatus and Supplies, Acetylene Generators, and Spe- 
cially Designed Machines for Automatic Welding and Cutting— 
Nitrogen, Argon and other Airco Atmospheric Gas Products 


Controls the manufacture and sale of National Cartide 
Home Office: 342 Madison Avenue, New York, N. Y. 
Airco District Offices, Plants and Distributing Stations conveniently located throughout the country. 
Air Reduction Sales Co. maintains its own Apparatus Repair Shops in Airco District Office cities. 


“Airco Oxygen and Acetylene Service is Good Service.” 
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Solving the Riser-Cutting Problem 


Not long ago, when the feasibility 
of producing a casting of unusual 
size or intricate shape was being con- 
sidered, the cutting off of risers was 
a serious factor. 

Today the factor is no longer 
serious—theoxy-acetylene processhas 
solved it—cleanly and economically. 

The job above, from a middle-west 
foundry, is interesting. This one took 
a little team-work. Note that the 
cutting operator, working outside, 
cannot see the line of cut but is be- 
ing guided by signals from his helper 
inside the casting. 


Many foundries tell us that the 
oxy-acetylene process has revolution- 
ized methods of manufacture in their 
plants, and that within a few years, 
it has greatly broadened their scope 
of operations. 

-Thousands of plants and shops 
are daily expanding their business 
by intelligent use of oxwelding and 
cutting. Where machinery is used 
it is essential maintenance equip- 
ment. 

Oxweld Resident Engineers in over 
fifty cities are ready to work on your 
problems. 


OXWELD ACETYLENE COMPANY 


Newark, N. J. Chicago 


San Francisco 





WELDING AND CUTTING APPARATU: 





World’s Largest Manufacturers of Welding and Cutting Equipment 


LINDE 
OXYGEN 
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A Fine Feeling of Safety 
and Satisfaction 


Will be yours when you equip your Oxy-Acety- 
lene Regulators with MATTINGLY AUTO- 
MATIC SAFETY VALVES, because they 
close Instantly and Automatically should the 
Hose Line become disconnected, ruptured from 
back-fire or other causes. 


Many times Welders are required to do some 
kind of a job that re- 
quires them to get into 
close places where their 
Safety, and, in some cases, 
their lives depend upon 
the tensile strength of a 
small hose line. Any 
time the hose line fails or 
becomes disconnected per- 
sonal injuries, loss of 
time, hose and gas or fires 
may result. What provi- 
sion have you now for 
shutting off the escape of 
gas from the tank quickly? 
Mattingly Safety Valves 
do it INSTANTLY 
and AUTOMATI- 
CALLY. This fact has 
caused them to find their way into the largest 
Industrial Plants, Railroad Shops, Navy Yards, 
etc., in the country. 
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Patented 


These Safety Valves are as easily attached as a 
piece of hose and complete Instruction for care 
and operation go with every pair. They do not 
interfere with the operation of the Torch and 
work equally well with any make of Regu- 
lator. They close only when you’ want them 
to and that is when the hose line becomes dis- 
connected or fails from back-fire or other 
causes. 


We back up our claims 
with AC TION. Do 
you want this kind of 
PROTECTION and 
FINE FEELING OF 
SAFETY? If so, fill 
out the attached Coupon 
and a pair of Valves will 
be sent you on 30 days’ 
free trial with the under- 
standing that if they do 
not work as represented 
and do not afford you 
needed protection, they 
are to be returned without 
obligation on your part. . 
You be the “Judge and 
Jury.” If you can write a fairer proposition, 
we'll gladly sign it. 


| Mattingly Automatic Valve Co. 


| St. Louis, Mo. 


| Gernitlemen : 


Mattingly Automatic 


St. Louis, Mo. Address .... 


Dealers wanted in all unoccupied | the following... 


territory. Size of hose 


and use these valves for So 


Please ship at once to 


Valve Co. [ peemne cn ee ra. 


pair Matting! a Valves for O Ww 
Cutting Apparatus. ae ‘of our regulators atte + OxpAoniyions Welding pnd 


| represented, we are to return them to you at your expense. 


Price $10.00 


| Per Pair Delivered—U. S. A. 
1 
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aCETYLENE GENERATORS 


Buyers’ Index 


of the Cthnited States. 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. Che advertising section includes the principal manufactur ers 





oer potnetion 4 Co. 
astian-Blessing le 
Carbic Mf 


s. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn ‘ 
Modern Engineering Co. 
Oxweld Acetylene Co. 


— Inventions, Inc. 

rior Oxy-Acetylene Machine Ce. 
tn ted States Welding Co. 
Welding Metals Mfg. Co. 


4LUMINUM FILLER BODS 

Air Reduction Sales Co. 

Bierman-Everett Foundry Co. 

Burdett Oxygen Co. 

Carbic Mfg. Co. 

Wm. Cramp & Sons 
Davis-Bournonville Co. 

Electric Arc Cutting & Welding Co. 

Davis-Bournonville Co. 


Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox 


Co. 
Superior -~Acetylene Mach. Ce 
Torchweld mr rol Co. 
United States di 


aLUMINUM FLUX 


Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
gen Co. 


tc 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co. 
Hoskins Process ne Co. 
Imperial Brass C 
Modern "Engineering Co. 
Morey ux & Chemical Co. 
Oxweld eh. Co. 
Purox Co. 


Superior -Acetylene Machine Co 
Torchweld por Co. 
United States Welding Co. 


oe Posestios Sales Co. 

Bu tt Oxvgen Co. 

Liberty Welding & Mfg. Co. 
Purox Co. 

Welding Metals Mfg. Co. 


ANNEALING FURNACES 


Guffaio Dentai Mtx. vo 
General Electric Co. 


APRONS (Asbestos) 


Chicago Bye Shield Co 
Blectrie Arc Cutting & Welding Co. 
Purox Co. 


ASBESTOS GLOVES 


fon Sales Co. 
eo Co. 
Chicago e feld Co. 
Davis-Bournonville Co. 
Brass Mfg. Co. 


Universal Oxygen Co. 


ASBESTOS SHEET PAPER 


Air Reduction Sales Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Sera exam Ute. Co. 


Puroz 
Sall Mountain Co. 
Superior Oxy-Acetylene Machine Co. 


T'nlted States Welding Co 


BLOW TORCHES (Acetylene) 


See “Torches” 


BOOKS (Relating to Welding) 


The Welding Engineer 
Blectric Arc Cutting & Weiding Co. 


BRASS AND BRONZE FLUX 


Air Reduction Sales Co. 








Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 
Rochester Welding Works 
349 Orchard St., Rochester,N.Y. 











Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 
ic M Co. 


tg. 
Hauck Mfg. Co 
Davis-Bournonville Co. 
The Imperia! Brass Mfg. “o 


Modern Engineering Co 
United States Welding Ce 
Oxweld Acetylene Co. 
Purox 


Smith's Inventions, Inc. 
Superior Oxv-Acetylene Machine (e. 
Torchweld Equipment Co 
BRASS SPELTER WIRE 
Air Reduction Sales Co 
Bierman-Everett Foundry Co. 
Burdett Oxygen 
Davis-Bournonville Co. 
Torchweld Equipment Co. 
BKAZING OUTFITS 


Bastian-Blessing Co. 
Ruffaio Dental Mfe o. 


Co, 
Alexander Milburn Co. 
Co. 


Smith’s Inventions, Inc. 
Superior = + ney gman Co 


Torchweld 
Welding Metals Mfg. Co. 
SCBTYLENE (Compressed in Cylinders) 
Air Reduction Sales Co. 
Commercial o aon Supply Co. 
Prest-O-Lite Co. 
BRONZE FILLER RODS 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 


Central Steel & Wire Co. 

Wm. Cramp & Sons 
Davis-Bournonville Co. 

Blectric Arc Cutting & Welding Co. 
Burdett Oxygen Co. 

Hauck Mfg. Co. 

Davi =- Beurnenvillo Co. 

The Imperial Brass Mfg. Co. 
Modern eens, Co, 

Oxweld Acetylene Co. 


Purox Co. 
Superior -Acetylene Machine Ce 
Torchweld uipment a 


United States Welding Co. 


PORT. 
A. Strand & Co. 
Wodack Electric Tool Corporation 


CABLE (For Leads) 
Electric Arc Pay ng & Welding Co 
General Electric Co. 
Quasi-Are Weldtrode Co. 
Transportation Engineering Corp 
Wilson Welder & Metals Co. 


CARBIDE (Calcium) 
Air Reduction Sales 
American Carbo 


lite aie Co. 
Carbic Mfg. Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Standard Carbide Sales Co. 
Umon Carbide Sales Co. 
CARBIDE Sr. “teem in Cakes) 
Carbic Mfg. Co. 
CARBON (Blocks, Paste, Etc.) 
Air Reduction Sales Co. 
National Carbon Co. 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co. 


CARBON REMOVING TORCHES 
See “Torches” 


CAST IRON FILLER RODS AND FLUX 


Alr Podense eGo Co. 
Bierman-Everett Fdy. 
Carbic Mfg. Co. 
Central Steel & Wire *.. 
Chicago Steel & Wire 
am = rome & Sons 
vis-Bournonville Ce. 
Bectrie Are Welding & Cutting Co. 


Hauck Mfg. Co. 
a — 
ern eering Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Purox 


ogy Ey ee. Ca. 
Page Steel & Wire Co. 
John A. Roebling’s Sons Co. 
Smith's Inventiens, Inc. 
Superior -Acetylene Machine Co. 
Torchweld aipment Co. e 

orp. 


tion 
United States Welding Co. 


COPPER FLUX 

Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 

Purox Co. 

Imperial Brass Mfg. Co. 


CUTTING RODS (Elec. Arc) 
Electric Arc Cutting & Welding Co 
CYLINDERS 
Wm. Wharton, Jr., & Co. 
a pouras.s ELECTRIC 
EB. Strand & Co. 

Wodsek Blectric Tool Corporatien 
ELECTRIC ARC WELDING OUTFITS 
Electric Arc weldias & Cutting Co. 
Klauer Mfg. Co. 

Quasi-Are W 


eldrode Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 
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Welding and Cutti 


rrr orches 


jequalled in consut aC n 
Unsurpassed in performans 


Precision 


PRECISION is foremost in PUROX research, 
design, construction and operation. 









PRECISION instruments of special design are 
used to control and measure the temperatures, 
pressures, flows, and purities of the gases in de- 
termining the fundamentals upon which the de- 
sign of PUROX torches is based. 


PRECISION OF THE MACHINE WORK 
on the parts of our torches is equal to that of the 
finest tools. An elaborate set of special tools, jigs 
and gauges insures interchangeable parts. Spe- 
cial machines are used on all deep drilling with 
the result that the holes in PUROX tips and 
mixers are true to size, concentric and straight. 














PRECISION OF ADJUSTMENT makes 
PUROX torches easy to operate. Mixers with 
accurately proportioned orifices deliver the cor- 
rect volume of each gas without dependence 
upon correct pressure gauges. Sensitive needle 
valves facilitate drawing the flame down to a defi- 
nite neutral and give the positive control so 
necessary to producing the correct flame for 
welding. 


THE PUROX COMPANY 


Los Angeles Detroit ansas City 
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w 
Transportation ee Corp. 
Wilson Welder & 


Burdett Oxy: Co. 
international Oxygen Co. 


FILLER RODS (Swedish Irena) 
BSaies Co. 


Air Reduction 
Bierman-Bverett Fdy. Co. 
Burdett Oxygen Co. 
Carbic Co. 

Central Steel 4 Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
Electric Arc Cuteng, & Welding Ce. 
Davia-Bournonville Co. 
Hauck Mfg. Co. 

Modern Engineering Co. 


he bs Brass Mig. Co 
3 Oxweld Acetylene Co. 


Steel & Wire Co. 
Superior Oxy-Acetylene Machine Co, 


FILLER RODS (Tobin Bronze) 


alr Keduction saier Co 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co 
Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 

Davis- Buu caemenne Co 
ReSuattonal Oxygen Co. 
The imperia! Brass Mfg. Co 
Modern Engineering Co. 
Oxweid Acetylene Vo. 


Air peeugiee S mugee So. 
n-Everett Say. ce. 


Carbic M Ce. 

Central Steel & Wire Co. 

Universal eS Co. 

Wm, Cramp 
Davis-Bournonville, Co. 

Hauck Mfg. 


In 
The Imperia! Brass Mfg. Co. 
oy MN ence Co. 


Oxweid Acetylene Co. 


Reid-Avery Co. 

jay | Equipment Co. 

éu -Acetylene Machine Cr 

United ‘States Welding Co. 
FIREPROOF PLASTIO 


National Carbon Co. 
U. 8. Welding Co. 

FLUE WEI. DERS (Electric) 
General Electric Co. 


Air Reduction Sales Co 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Cv. 


Purox Co. 
Smith’s Inventions, Inc. 
Welding Metals Mfg. Co. 
PUKBNACKED (Annealing) 
Buffalo Denta! Mf«. Co. 
General Electric 
Gauck Mfg Co. 
A@ RVRNERA (Preheating) 
Air Reduction Sales Co. 
Davis-Bournonville Co. 


Purox 
8 or Oxy-Acetylene Machine Co. 


ELEOTHOLYTIC OXYGEN AND HYDBOGEN 
GENERATING EQUIPMENT 


THE WELDING ENGINEER. 


Carbic Mfg. Co. 
Davis-Bournonville Co. 
Imperial B o 2 Se. 
rass sg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Purox Co. 
Smith's Inventions, Inc. 


wgeoerter -Acetylene Machine Ce. 
Torchwel t 
Ganed F Sta elding Co. 

HOSE 


Air * nase Sales Co. 
ones Co. 


Carbic Mfg. C 
Davis-Bourno nville Co. 
Hauck Mfg. Co. 
Harris Calorific Co. 


K-G Weldine & Cutting Co 
Alexander Milburn Co. 


Purox 

Rmith’s Inventions. Inc. 

Superior Oxy-Acetylene Machine Co. 

‘Torcnaweld Hquipment Cov. 
HYDROGEN 


Burdett Oxygen Co. 
Gas Products tion 


Int ti 1 Co. 
nternationa n 
HYDROGEN PLANTS 
Burdett Oxygen Co 
International Oxygen Co. 
Universal Oxygen C 
E PREHEATING TORCHES 
Air Reduetion 8 Sales Co. 


Hauck Mfg. Co. 
The imperial Brass Mfg. Co. 
Brass Mfg. Co. 


Imperial 
Modern Engineering Co. 
Oxweild lene Co. 


Purox 

Smith's inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 
NEEDLE VALVES 

Air Reduction ~ Co. 


Buffalo Dental Mfg Co. 
Davis-Bournonville Co. 
Harris Calorific Co. 

Wederal Brass Works. 

The Imperia) Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Purox 


Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
NITROGEN 
Air Reduction Sales Co 
American Oxygen Machinery Corp. 
Linde Air Products Co. 
OLL BURNERS (Preheating) 
Air Reductior Sales Co. 
Carbic. Mfg. Co. 
The Imperia! Brass Mfg. Co. 
Modern Enginee Co. 
Oxweld Acetylene Co. 


Superior Oxy-Acetylene Machine Co. 

OXY-ACETYLENE CUTTING MACHIN&S 
Davis-Bournonville Co. 

Air Reduction Sales Co. 

OXYGEN (Compressed in Cylinders) 
American Oxygen Machinery Corp. 
Alr Reduciion saies Co. 

Burdett Oxygen Co. 
Products Ass’n. 

International Oxygen Co. 

The Linde Air Products Co. 

Purox Co. 


é 


OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 


REGULATING VALVES (Acetylene) 


Sor Qotuating Satan <8. 
The Bastian- Co. 


Buraett Oxygen Co. 1 




















































Carbic Mfg. Co. 
Davis-Bournonville Co. 


Hauck Mfg. Co. 

amen = Uxygen Co. 
The Imperial Brass Mfg. Vv 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 

Purox Co. 

omitn’s inventions, Inc. 
Superior Oxv-Acetviene Machine Ce 
Torchweld Equipment Co. 
United States Weiding ‘«v 


Welding Metals Mfg. Co. 
B - 


ABLE ELECTRIC 
N. A. Strand & 
Wodack Blectrie Tool Corporation 


REGULATING VALVES (Hydrogen) 


The Bastian-Biessing Co. 


Burdett Oxy 
Federal Brass Works 
Harris Calorific Co. 


International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
ES Thatdite 'S Ohcaa 

tti Co. 
Purox Co. we 


Superior Oxy-Acetylene Machine Co 
Smith's Inventions, Inc. 
Torchweld Equipment Co. 


REGULATING bina 4 (Oxygen) 


Air Reduction Sales 

The Bastian- iecine Co. 
Carbic Mfg. Ce. 
Davis-Bournonville Co. 
Federal Brass Works 
Harris Calorific Co. 
Imperial Brass Mfg Co. 
plenander Milburn Co. 


Smith's Inventions, Inc. 
SAND BLAST 
Transportation Engineeriug Corp. 


SEAM WELDERS (Electric) 
SOLDEKS 


Blectric Co. 


Liberty Welding Co. 
Welding Metals Mfg. Co. 


bi (Oxy-Acetylene Welding and 


Air Reduction Sales Co. 
The Bastian-Blessing Co 


Burdett Oxygen Co. 
Davis-Bournonville Co. 
Cc. Dockson Co. 
Federal! Brass Works 
Harris Calorific Co. 
eeeruatsonas Uxygen Co. 

© imperiai Brass Mf c 
K-GQ Welding & Cutting” co. 
Metals Welding Co. 
Alexander Milburn Co. 
Gewsid_ aoseiane Sa 

cetylene Co. 

Purox Co. P 


Prest-O-Lite Co. 

pe te A Inventions, Ine. 

uperior Oxy-Acetyle e Co 
Torchweld Hquipment Co © 
United States Welding Co. 

Welding Metals Mfg. Co. 


TORCHES (Oxy-Rydrogen Welding and 


The Bastian-Blessing Co. 





Weldi Metals Mf 
TANE Mig. = 


Texas Headquarters for Weldin 
and Cutting. e Best Tiitened 


Plant in the State. 


Southern Welding & Machine Co. 
a13-34 College Street 


San Antonio, Texas 
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-UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in Generator Sizes of Union Carbide For Oxy-Acetylene Welding and 
all regular commercial sizes are car- Cutting Plants, Acetylene House 


ried at each of Union Carbide Sales ete. bos selronpetng ya. s ighti 
: ‘ ; Lighting Plants, Contractors’ 
rong eraeawes Snes be: 3% in. x2 in. (Lump) Torches and Flare Lights, and nu- 
Redeette See information snd epe- - 2 in.x %_ in. (Egg) merous other pieces of Acetylene 
cial correspondence should be ad- 1%in.x % in. (Nut) generating apparatus designed for 
dressed to our New York, Chicago the use of one of these sizes of Car- 
or San Francisco offices. ¥% in. x 1/12 in. (Quarter) pide. 
Peoples Gas Building — Carbide and Carbon Building Balfour Building 
Chicago, Ill. 30 East 42nd St. California and Sansome Sts., 
New York San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 
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Welding Metal 


Is making sounder and tougher welds at a lower cost per 
lineal foot in thousands of welding shops. 


If you have not tried Weldite, it will be worth your while to 
request samples, which will be gladly furnished free of charge 
to shop foremen and any others interested in welding. 


Furnished Copper Coated for Gas Welding 
Bare and Flux Coated for Electric Welding 





Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, IIl. 
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in 
Car load lots, 

Truck loads, or 
Single Cylinders 





Whatever your Acetylene Gas requirements may be, 
let us quote you. Outline your gas consumption 
and our prices will be promptly furnished. 


Do you understand our free 
loan cylinder plan? If not, 
we are glad to explain. 


Supplied in the following sized cylinders: 


10 in. x 30 in. size - 125 cu. ft. capacity 
ia eo - ff og | Tl 
a ae - A hatte 


Commercial Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
Railway Exchange Bldg., 80 E. Jackson Blvd., Chicago 
Atlanta, Ga. Boston, Mass. Bound Brook, N. J. 


East Deerfield, Mass. Los Angeles, Calif. Blue Island, Ill. 
San Francisco, Calif. W. Berkeley, Calif. 
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Making BURCO equipment for 
welding experts—Machines like these 
take the guess work out of welding 
torch construction. 





The BURCO Oxygen Regulator performs 
equally well on both welding and cutting— 
saves the cost of an extra regulator. 





'Testing a BURCO Regulator—Its fluctuation from 
wide open to closed is from 13 to 16 oz. on low 
pressures and from 2 to 2% Ibs. on high pressures. 
This is semething never accomplished before in 
the history of regulator construction. It marks a 
distinct advance in pressure regulators. 


Make this test of fluctuation on any other 
regulator and see for yourself how it com- 
pares with the BURCO. 


Testing a BURCO TORCH—Thorough mixture, obtained through 
BURCO construction, is' proof against the molten metal bath. 
BURCO Torches do not flashback nor overheat. 





BURDETT “ 


a 











09 St. Johns Ct. 
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AKING torches and regulators 
for particular welders requires 
up-to-date production methods, 

and the BURCO factory has them. 

These glimpses of our production and 
testing operations show you what is 
behind BURCO equipment. 


BURCO Torch construction appeals to 
the expert welder. BURCO Torches 
are light, but sturdy, and perfectly bal- 





anced. They save gas, because eleven 
distinct mixtures produce the most per- 
fect combination of gas obtainable. 
Equal volumes of gas are consumed and 
the perfect neutral welding flame is 
easily maintained. 






BURCO W. D. Welding Torch 


Gases are mixed 11 times 
before issuing from the tip 


> 


Price, $35.00 
Including Tips 


The Demand for Better Equipment 
Keeps the BURCO Factory Busy 


When you back up the BURCO Weld- 
ing Torch with BURCO Regulators 
you have the ideal combination for 
good welding. BURCO Gas Regu- 
lators tell the true pressures and re- 
duce fluctuations in neutral flame to a 
minimum. Operating time is reduced 
because these regulators will work 
without watching. 

Operating time is further reduced be- 
cause no time is lost in changing oxy- 
gen regulators when going from weld- 
ing to cutting. 

Every BURCO feature is a money 
saver—yet the quality is there. The 
operator whose pride is perfect welds, 
will specify BURCO equipment. 


Correspondence is invited from distributors who 
can give the BURCO line suitable representation 


in territory which is, 





as yet, unassigned. 


ANUFACTURING CO. 


Chicago, Illinois 
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COMBINATION TORCH * 
Cuts and Wel; as i 


As effectively as 
separate torches 


QO \ Cuts 24 inches thick 
"6 ®& Welds heaviest jobs 


NY 











Cutting SA VE. Ss * 


Tip © TOOLS 
| TIME 
GAS ~ ; 


|| ~YOU MERELY ‘% 
, CHANGE THE TIPW 


Is standard in leading industrials 
TRY IT AT OUR EXPENSE 


[WELDING,CUTTING| 30 LB.PORTABLE] MILBURN | | : 
LEAD AND CARBON| AND LARGE |GAS REGULATORS 
BURNING TORCHES| ACETYLENE | HAVE FEWER PARTS | 
OFTHEBETTER KIND] GENERATORS | SAVE TROUBLE — 




























































4) THEALEXANDER MILBURN COMPANY 4 


(ff 
“(ey BALTIMORE, MD. 


1416-1428 W. BALTIMORE STREET 
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P AGE-ARMCO Welding Rods remove all 
doubt regarding the character of the 



































welding metal. 








They flow freely under the acetylene flame, 





assuring an even, uniform deposit of dense, 
clean metal, and a dependable weld. 




















They are the purest iron made commer- 
cially, and a recognized standard. The im- 





purities taken in the aggregate do not ex- 
ceed 16/100 of 1% when considering silicon, 
sulphur, phosphorus, carbon, manganese, 
copper, oxygen, hydrogen, and nitrogen. 

















Conform in all respects to A. W. S. specifi- 
cations, Grade G—No. |-A. 

















Yellow tag—ends of rods colored yellow. 


























Page Steel and Wire Company 
BRIDGEPORT, CONN. 


DISTRICT SALES OFFICES: 
Chicago New York Pittsburgh San Francisco 














MANUFACTURERS OF: 
Rods—Armco Ingot Iron and Special Analysis steels. 
Wire—Plain and Galvanized—Rope, Telephone, Telegraph, Bond, 


Strand, Oxy-Acetylene and Electric Welding Wire. 
Fence—Woven Wire for Farm and Railway Right-of-Way, Wire 
Link Protection for Industrial Plants, Lawns, Schools 


and Estates, and Factory Partitions. INGOT IRON 


inet 


PAGE ~ARMCO 


GAS WELDING RODS 
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A Free Employment Service 
for Welders and Cutters 


4. Bini Gas Products Association has established an Employment Depart- 
ment which will be the medium for contact between employer and em- 
ploye without cost to either. 

If you need the services of a welder or cutter, communicate with the Asso- 


ciation. 


If you desire a position as welder or cutter, make application to the 


THE CO-OPERATIVE FACTOR 


The members of the Gas Products Association practice mutual- helpfulness. They extend to 
their customers the same sort of co-operation, and offer them the full benefit of the Association’; 
research studies as to economical and efficient oxy-acetylene and oxy-hydrogen welding and cut 
ting—the combined engineering skill and technical knowledge of its members—plus the total 
productive capacity of their 39 conveniently located plants. 

The shrewd buyer will consult the owner of one of these plants before concluding arrange 
ments for oxygen or hydrogen supply. 


OXYGEN AND HYDROGEN 


Also Other Necessary Equipment and Supplies for Oxy-Acetylene and Oxy-Hydrogen Weld- 


Association. 


ing and Cutting. 


THERE’S A PLANT NEAR YOU!? 


CALIFORNIA 
California Compressed Gas Co., 
Los Angeles. 
California Compressed Gas Co., 
Oakland. 


COLORADO 
Colorado Compressed Gas Co., 
Denver. 

ILLINOIS 


Acme Oxygen Co., Chicago. _ 
Burdett Oxygen & Hydrogen Co., 
Chicago. 
Electrox Co., Peoria. 
National Oxygen Co., Chicago. 
Swiit & Co., Chicago. 
INDIANA 


Indiana Oxygen Co., Indianapolis. 
Logansport Oxygen Co., Logans- 


port. 
IOWA 
Bettendorf Oxygen Hydrogen Co., 
Bettendorf. 
KENTUCKY 
Kentucky Oxvgen & Hydrogen 
Co., Louisville. 
LOUISIANA 


Louisiana Oxygen Co., Inc., New 
Orleans. 


MANITOBA 
Auto-Lite Gas Co., Ltd., Winnipeg. 


MICHIGAN 
Burdett Oxygen Co., of Detroit, 
Detroit. | 
Michigan Ox-Hydric Co., Muske- 
gon. 
National Oxygen & Machinery Co., 
Detroit. 
MINNESOTA 


Commercial Gas Co., Minneapolis. 


MISSOURI 
Kansas City Oxygen Gas Co., Kan- 
sas City (two plants in Kansas 
City). 

St. Louis Oxygen Co., St. Louis. 
MONTANA 
Mountaineer Welders’ Supply Co., 

Butte. 
NEBRASKA 
The Balbach Co., Omaha. 
NEW YORK 
American Oxygen Service Com- 
pany, New York. 
OHIO 
Clarke Chemical Co., Wickliffe. 
Ohio Electrolytic Oxygen Co., 
Cincinnati. 
OKLAHOMA 
Burdett Oxygen Co., of Oklahoma, 
Oklahoma City. 
Tulsa Oxy-Hydro Co., Tulsa. 


OREGON 


Portland Oxygen & Hydrogen Co 
Portland. 


PENNSYLVANIA 


Burdett Oxygen Co., Philadelphia, 
(plants at Chester and Norris- 
town). 

Burdett Oxygen & Hydrogen Co., 
Pittsburgh. 

National Oxygen Co., Erie. 


TENNESSEE 
Burdett Oxygen Co., Chattanooga 
Memphis Oxygen Co., Memphis. 
TEXAS 
Burdett Oxygen Co., of Texas, 
Fort Worth. 
Magnolia Gas Products Co., 
Houston. 


UTAH 
Utah Compressed Gas Co., Salt 
Lake City. 
WASHINGTON 
Washington Compressed Gas Co., 
Seattle. 
WISCONSIN 


Universal Oxygen Co., Sheboygan 
Wisconsin Oxygen Hydrogen 
Co., Kenosha. 


Submit your welding problems to any of these plants 


Gas Products Association, 140 S. Dearborn Street, Chicago 


June, 19 
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Trade Mark 





A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 
our p’oduct continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 


Carbolite is carefully manufactured from 
best grade raw materials insuring at all 


modern screening and inspection system also makes certain 


: | can be supplied promptly from warehouse stocks. 


a thoroughly clean product, uniform in size. 


Carbolite is made in all standard sizes and 





Packed only in 
Yellow Containers 


American Carbolite Sales Company 


General Offices 
DULUTH, MINN. 


WAREHOUSES IN ALL CENTRAL STATES 





times a superior quality, both in purity and gas yield. Our 





evvwveore 




















THE WELDING ENGINEER June 








Smith Tips Never Change | 


No matter how often filed off 

or dressed down a Smith Tip 

never changes. The hole is 

bored, not cast, and is of exactly the same diameter 

; throughout. The size of the flame is therefore always 
the same. 


There is no explosion chamber in a Smith Welding 
Tip. A Smith Tip does not splatter hot metal on the 
welder. The mixing chamber extends from mixing 
nozzle to tip, eliminating gas pockets, popping and back 
make Smith Tips. 

Excluswe Manufacturers of 


firing. 
SMITH'S 
That is why they cool 
Welding & Cutting Equipment 





Only pure, heavy all- 

copper bars (not com- 

ges last ee INVENTIONS 
book- 

let: “The "Ss aeet INCOR PORATED 


position) are bored to 
Word in Torches.” MINNEAPOLIS 
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Cutting Welding 


TORCHES 


Any Length Desired 
for Any Gas Desired 


K - G Welding and Cutting Co., Inc. 


Home Office and Factory 
556 West 34th St., N. Y. City 


SALES OFFICES: 
Philadelphia, Pittsburgh, Chicago, Springfield, Mass. Norfolk 
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WELDING “TIPS” No. 1 
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“Would not be without it” 
Why bother with costly and doubtful pre- 
heating methods? 
Do it better, cheaper and faster with a 
Hauck KEROSENE Preheater. 
Write for Bulletin 127 


HAUCK MANUFACTURING CO. 


Established 1900 






































Wanamaker Coated Electrodes 


FOR 


ARC WELDING 


Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 
220 SOUTH STATE ST., CHICAGO, ILL. 
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“Quality 
Protects 
ORC Profits’”’ 
Reg. U. S. Pat. Off. 
Non-Flash Apparatus 


a 


Unequaled 
Records for Success and 
Size of Installations! 
The high standing TORCHWELD en- 


joys in the iron, steel and metal working 
industries has been earned—only as such 
things can be earned—by giving down- 
right good value! 


TORCHWELD patented construction 
provides many advantages, invaluable to 
the welding and cutting of metals. 


Consumption of Oxygen to 
that of Acetylene for welding. 


Equal Gas Pressures for Welding, 
and lower pressures than usual 
for cutting. 


Freedom from flash-backs—+regard- 
less of the size of the welding or 
cutting job, — gases properly 
mixed beyond heat radius of the 
work, 


Positive safety, whereby any at- 
tempted flame propagation into 
the welding or cutting torch is 
expelled. 


Consider also that TORCHWELD welding 
torches are machined from solid bar brass 
stock, and that principal parts of the cut- 
ting torches are similarly made; all perma- 
nent joints are brazed. Heavy duty welding 
tips are machined from solid bar copper stock, 
and are sufficiently heavy to make them sturdy, 
long wearing, and free from seating troubles. 
TORCHWELD torches are as well balanced 
as the beam on a scale; they do not tire the 
operator, 


A comparison of qualities and prices will reveal values 
you will eventually require and demand in torches, 
regulators, and general welding and cutting equipment. 


Buy Torchweld Now! 


Torchweld Equipment Company 
Fulton and Carpenter Sts., Chicago, Ill. 


















BRAND 


CALCIUM CARBIDE 


Is made from best grade of coke and 
lime. Scientifically treated in an elec- 
tric furnace so as to produce carbide of 
excellent quality and large gas yield. 


For ACETYLENE 
GENERATORS 









Packed in 





Sizes 


non-return- 




















Sexe able steel 
2x'% drums con- 

14x% taining 100 
x2 lbs. net. 








Manufactured by 


Gas Tank Recharging Co. 


Works: Keokuk, lowa 
General Office: - Milwaukee, Wis. 







Distributed by 


Acetylene Service Co., Inc. 


‘Dissolved Acetylene in Loaned Cylinders”’ 
llth Avenue and Zuni Street 


Denver, Colorado 
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Cramp’s Welding Rods 


We also furnish Welding Rods of Cast Iron, Copper 
Covered Iron and American Iron for welding steel, 
Vanadium Steel, Nickel Steel, Cast Aluminum, Drawn 
Aluminum, Soft Brass and Phosphor Bronze, also 
Steel Electric Welding Rods both flux covered and 


uncoated. 





Cramp’s Cast Iron Solder 


for repairing Scored Cylinders and Water Jackets, 
etc. Thoroughly tried for several years by our cus- 
tomers and found entirely satisfactory. 


; Parsons’ Manganese Bronze 


Rolled Welding Rods—The strongest bronze welding 
rods made for Oxy-Acetylene Welding and High Fire 
Brazing of Malleable Iron, Brass and Bronze. The use 


of Parsons’ Manganese Bronze Filler Rods in brazing Cramp’s Aluminum Solder 


malleable iron results in the strongest possible weld 

Bs: or braze and insures satisfactory work. A joint properly made with this solder is stronger 

K than the original casting and is preferable to a welded 
a joint. 





We furnish and will be glad to esti- 
mate on all kinds of brass and bronze 


castings. 




















| The William Cramp & Sons Ship & Engine Building Co., Philadelphia 
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‘110 WILLIAM ST 
NEW YORK. 





SHAWINIGAN PRODUCTS CORPORATION 
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Roebling 
Welding Wire 


Conforming to Spec. E1B and G1A of The American Welding 
Society 


ROEBLING ELECTRODES 


Absolutely uniform in quality 


Roebling Wire Electrodes are sup- 
plied in the following standard sizes: 
i4-in.; Ye-in.; de-in.; %-in.; de-in.; e- 
in.; sz-in., having a standard length 
of i4-in., in bundles 50 Ibs. each, and 
are always available for quick ship- 
ment. Sizes other than the above 
and as large in diameter as '%-in., 
having any length required, either 
straightened or in coils can be fur- 
nished on order. Roebling Electrodes 
give maximum penetration and maxi- 
mum strength of welds. 





ROEBLING GAS WELDING STICKS 


99.75% Pure Iron 


Roebling Wire Gas Welding Sticks are copper coated to 
distinguish them easily from Roebling Electrodes. They are 
supplied in standard sizes: %-in.; #y-in.; %-in.; #y-in.; %-in.; 
gs-in.; ¥y-in.; yy-in.; and in standard lengths of 36 in. in 
bundles weighing 50 lbs. each, well protected by weatherproof 
paper or burlap. Sizes other than the above either straight- 
ened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS CO. 


TRENTON, N. J. 
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PIONEERS ~ JGBBERS 
APPARATUS FOR GAS MFGsS. 
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Preheating Blowpipes 


The two most essential points in welding 
are: 

FIRST: The use of a proper sized oxy- 
acetylene flame. 

SECOND: The saving of gas by preheat- 
ing your work for the oxy-acetylene flame. 

The first is under your control in the use 
of the oxy-acetylene apparatus you have 
selected. 

The second, we can aid you in by supply- 
ing the proper blowpipe for preheating pur- 
poses. 

We manufacture blowpipes for use with 
Coal Gas, Natural Gas, Gasoline Gas and 
Acetylene Gas, with Air Blast. 

Our catalog “‘B. X."" free for the asking, 


contains full description and prices. WANT 
ONE? 


Buffalo Dental Manufacturing Co. 


Buffalo, N. Y., U.S.A. 

















Federal Regulators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 

















Improve 
Your 
Torches 
By Using 
‘ F ederal’ + 


Regulators 





“Ask for 
Catalog” 


FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 
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Gas Welded Pipe Joints 


The use of gas welded joints in 
pipe lines has been adopted by 
many of the largest oil and natural 
gas companies. 

Hundreds of miles of welded 
pipe lines are used daily with 
complete satisfaction. 

Linde Service Engineers working 
with Linde users have played an 
important part in establishing 
standard practices for welding 
joints on all kinds of piping. The 
result of this practical experience 
in the development of gas welded 


pipe joints is placed within conve- 
nient reach of every Linde user 
through Linde Service. 

Because of the unusual interest 
over the entire country for infor- 
mation about gas welded pipe 
joints the Linde Company has pre- 
pared a booklet which should be 
of interest to every large user of 
piping. 

A copy of ‘‘How Welded Joints 
Solved Pipe Line Troubles,” may 
be secured upon request from our 
nearest District Sales Office. 








Linde Service is the logical development of Linde’s Desire to give 
its patrons every facility and service in the use of Linde Products 
For your convenience—31 plants—58 warehouses 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42d St., New York City 
The Largest Producer of Oxygen in the World 
Baltimore Cleveland Kansas City New York San Francisco 


LINDE OXYGEN 























SAFETY IN WELDING PRACTICE’ 


Precautions to Be Observed in Both Electric and Gas 
Welding—Accidents Are Usually Caused by Ignorance 


SAFETY IN GAS WELDING AND CUTTING 
By C. F. Worfolk’ 


CANVASS of industrial plants reveals the fact that burns 
resulting from carelessness form the majority of injuries 
to persons in the oxy-acetylene welding trade. 

Injuries to the eyes, due to failure to wear proper goggles are 
second. The employment of only properly trained men for this 
work would greatly reduce accidents from these two sources. 

Injuries from fires and explosions due to defective apparatus 
are comparatively few, now, thanks to the many improvements 
that have been made in appliances. There are some, however, 
and in most cases they could be prevented. We might class 
them, in their order of frequency as: 

(1) Gas fires. Due to leaky, or defective, or open valves in 
acetylene tanks. An open valve needs no comment. It is just 
plain carelessness. The average welder has a tendency to. be- 
come careless. Perhaps in his case familiarity breeds contempt. 
He is quite likely to get his torch too close to the tanks or the 
manifolds. Unless the shop is very well ventilated indeed, any 
escaping acetylene will lie near its sources and the heat of the 
torch will ignite it. Such a fire is hard to extinguish. An ex- 
tinguisher of the “Pyrene” type is no doubt one of the best 
carbonic acid gas, similar to that used in soda fountains, will 
means of stopping this blaze, but a tank of carbon dioxide or 
have such a blaze out very quickly. All welding shops should 
have a tank of this gas on hand for such emergencies. 

(2) Gas explosions. Due mostly to getting a mixture of the 
gases into a confined space and then igniting it. “Shop” ex- 
plosions are frequently produced in this way. They are almost 
invariably due to leaky apparatus or to carelessness. 

(3) Tank explosions. These are very rare, as the tanks are 
built to withstand astounding pressures and in each tank is a 
safety plug intended to blow out and relieve the pressure before 
the bursting point is reached. The blowing out of this plug at 
four or five thousand pounds pressure can be attended with very 
exciting results. Tank pressures are known to run up to four 
thousand pounds sometimes. This is not the filled pressure; but 
with perhaps eighteen hundred or two thousand pounds of gas 
in the tank it is left in direct sunlight or in a very warm tem- 
perature ; immediately the pressure begins to mount. These tanks 
should be stored in a cool place. 

(4) Valve explosions. These are likely to occur only with 
old style apparatus and because the operators has let it get into 
bad condition. There have been many accidents with old style 
apparatus, but today most of it is in the discard. 

Frequent (and regular) inspections should be made to insure 
proper condition of apparatus. 

The operator is a much more difficult problem to deal with 
than is the apparatus he handles. He is quite likely to be a 
green country boy unfamiliar even with the dangers attendant 
upon the use of ordinary city gas. Somewhere he has seen a 
workman use a torch and inspired with the belief that he can 
do equally well he sings a long story to the employment man 
and gets a job as a “welder.” The worst of it is, it looks easy. 
Anyone can turn on a valve and light a torch, no matter how 
ignorant he may be of the tremendous forces he is setting in 
motion. 

At times industry seems to be woefully short of acetylene 
welders and the employment man at his wits’ ends to secure 





*Papers presented at the Safety Conference of the National 
Safety Council, Engineering Section and the Detroit Safety Coun- 
cul, Detroit, June 13, 1923. 

* Michigan State Auto Schools, Detroit, Mich. 
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competent hands grasps at the first straw and so our green hand 
goes to work. 

What does he know of hot or cold metal, of expansion or con- 
traction? How is he going to harness this molten destruction 
to constructive purposes? He is just a green hand. Perhaps 
the boss welder gave him a few inadequate instructions. Per- 
haps all he said was “There’s your place, hop to it.” He hops. 
He heats a metal article of some sort and fails to mark it 
properly. Along comes another workman. The article looks 
just the same to him cold or hot and he picks it up. The first- 
aid man now has a nasty burn to fix up. The injured workman 
is off the job for a few days and there is compensation to pay 
for his injury and enforced vacation. 

Burns form the vast majority of welding injuries. The man 
who gets burned isn’t always the welder. Burns from picking 
up hot metal that has not been properly marked or safeguarded, 
lead the list. Chalking the word “hot” onto the metal isn’t going 
to help the man whose only English is “No spik Inglis” unless 
you tell him very forcibly what it means and train him to look 
out for it in the welding shop. 


A properly trained welder will protect the other fellow ‘rom 
his “hot” metal. The green hand does not know enough to do 
so. He costs the employer a lot of money. Just because the 
first aid department handles the burn case it likely gets charged 
against the general cost of doing business and not against the 
“dub” trying to weld, where it should be charged. Employers 
know that they will need welders from time to time. There are 
many places where welders can learn the trade properly. It 
would seem good policy for the empleyers to encourage their men 
to take up trades of this nature when such excellent facilities 
are available as there are in a city like Detroit. Schools hke 
the technical public schools, the Y. M. C. A. schools and the 
institution that I represent, the Michigan State Automobile 
School, offer thorough courses under expert instructors. 


Next to burns come injuries to the eye. Most of them are 
absolutely preventable. Employers should compel their torch men 
and attendants to wear suitable goggles. It sounds easy and it 
is easy if the employer insists upon it. The torch flame looks 
harmless, but from it, as you know, constantly emanate rays 
which are destructive to the delicate mechanism of the human 
eye. A suitable goggle intercepts these rays. It also inter- 
cepts particles of rust and scale exploded from the surface of 
rapidly heated metal. 


I remember asking a garage proprietor not long ago why he 
was willing to risk his eyesight by using a torch and not wear- 
ing goggles. He politely invited me to get the h——1 out of 
there and mind my own business, Not many employers or boss 
welders are as bone-headed as he was and yet you will find plenty 
of welders at work this very day with absolutely no protection 
for their eyes. 


All sorts of helmets, goggles, body protecting devices, asbestos 
shoes and so forth are today available to the welder. Make him 
use them. Make it easy for the welder to carry on his trade in 
comparative safety. When he gets hurt it costs you as an em- 
ployer money. Maybe you pay it out of the pocket labeled “first 
aid” or “running expenses” or “overhead.” But you pay it. It 
adds to your expense of doing bunsiness. 


Insist on frequent and adequate inspection of all apparatus. 
Insist that all hot articles be suitably marked. 


Force the workmen to wear proper goggles and protecting de- 
vices. 


Properly ventilate the welding shop to carry away any escap- 
ing gases, thus minimizing the danger of a “shop” explosion. 
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If tanks are used keep them out of direct sunlight and in a 
cool place, away from high temperatures. 


Insist that none of your money goes to pay wages to a welder 
unless he is properly trained. If you refuse to employ the un- 
trained green man he will manage to get proper training to fit 
himself for the job. 

Properly instruct every employe who in any way comes in 
contact with the welding shop, in regard to the hazards found in 
that shop. If he fails to observe reasonable precaution after 
such instruction, get him off the pay roll until such time as he 
has gained suitable training. It will save the employer money 
and make welding shops safe for those who work in them. 


SAFETY OF ELECTRIC WELDING AND CUTTING 
By D. H. DeYoe'’ 

HE art of welding and cutting by means of the electric arc 

is subject to certain safeguards recommended by fire insur- 
ance and safety organizations for the preservation of property 
in which they are used and for protecting the health, eyes, and 
bodies of the operators. Experience has shown that the fire 
hazard is not serious due to the fact that the immediate presence 
of the operator and the concentrated attention which his work 
requires help to prevent the start or spread of any fire originat- 
ing from flying sparks or molten particles of metal. 


For protection of the operator and of men working in the near 
vicinity it is necessary to take certain precautions. If these pre- 
cautions are taken arc welding becomes a perfectly safe occupa- 
tion. There are at present some sixty thousand welders using 
the arc. We have several welders at our plant who have worked 
steadily with the arc for six or seven years without any appar- 
ent bad effect. In ordinary arc welding, where currents rang- 
ing from 50 to 200 amperes only are used, simple precautions 
are necessary for the protection of the operator's eyes and the 
exposed portions of his body. The usual method of protecting 
eyes is the use of a face shield or head mask with glass window 
inserts, the glass of which is of such a composition as to ab- 
sorb the injurious ultra-violet and infra red rays. When sev- 
eral welders are working in the same room, in addition to the 
use of face shields or head masks, colored glasses with side 
protection are worn to protect the eyes of each operator from 
the arcs of the others. All exposed parts of the body are sub- 
ject to a burning effect from the rays of the are. This burn- 
ing is similar to a sunburn and if the body is not protected by 
a covering of some kind it will cause the operator more or less 
discomfort or pain. The body is usually covered by ordinary 
close woven clothing and the hands by leather gloves not only 
to protect against the rays of the arc but against flying particles 
of hot metal. The gloves further protect him in handling hot 
parts. In heavy carbon are welding and cutting where currents 
from 200 to 1,000 amperes are used it is necessary to protect 
the operator still further, as with these heavy currents the arc 
rays will penertate the ordinary clothing and the flying particles 
of molten metal will burn through them. Usually a large well 
fitting leather or asbestos apron is used protecting as much of 
the body of the operator as is possible. 

For the protection of men working in the near vicinity of an 
arc welder opaque screens should be placed between the arc and 
the workers, or better still a booth should be built around the 
operator thereby shutting off all the arc rays from the surround- 
ing part of the factory. 


Care has to be taken regarding the painting of the interior 


of an are welding booth. If a paint that reflects the rays of an 
arc is used the operator may be subjected to eye flashes from 
the side, and back of his face shield, or to the burning of the 
back of his neck or ears. A paint should be used on the interior 
of a booth and on all machinery located within same that will 


‘Power and Mining Engineering Department, General Electric 
Co., Schenectady, N.Y. 
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absorb the dangerous rays. A simple satisfactory paint 
this use is composed of zinc oxide and oil which may be g; 
any desired tint with lamp black. 


Where heavy welding or cutting is being done and wher 
vanized iron or steel or materials that are oily is being we! 
it is very desirable in safeguarding the health of the ope: 
to provide ventilation ducts or fans to carry away the si 
and fumes. 

In metallic arc welding where direct current is used wit 
open circuit voltage of from 40 to 60 volts and a welding 
age of 20 it is not necessary to pay much attention to the p 
tection of the operator from an electric shock. With alterna; 
ing current welding this is a little more serious as the ope: 
ing voltage ranges from 100 volts up to as high as 175. If ; 
operator is not careful while changing electrodes this is 
to give him quite a shock. There is really, however, no 
to protect the operator against this voltage as he is in di 
contact with one side of the circuit in handling his work a 
with the other side of the circuit in inserting his electrode n 
terial. He must in turn be careful not to get in contact wit 
both at the same time. This same condition applies to resist 
welders used for railway work where the trolley voltage is fr 
450 to 650 direct current. In this case it is necessary for th 
operator to be very careful to keep free from grounds whil 
changing electrodes. Welding resistors for use in railway weld- 
ing are sometimes provided with a push button station under ¢| 
control of the welder for opening a contactor in the welding 
circuit while changing electrodes. However, many welders object 
to carrying around this push button station and would rather 
take the extra precaution when changing electrodes. 

In many installations where a large number of small articles 
are welded, particularly with the automatic welder, instead of 
building a booth around the operator to protect outside work- 
ers and instead of providing the operator with a mask or face 
shield an enclosed cabinet is built around the operation itself, 
inserting in this cabinet a colored glass protective window through 
which the operator can watch the progress of the welding. 

Where many welders are working on small work it is cus- 
tomary to build a series of small booths, the tops of which are 
open and extend above the operator’s head, the front of th 
booths being supplied with the welding control apparatus and 
with-a bench on which material to be welded is placed. Thx 
backs of the booths are protected with a series of curtains which 
are closed by the operators before starting to weld. This makes 
a very compact and satisfactory arrangement. 

For the protection of welding apparatus, safeguards, as ap- 
plied to apparatus of similar nature, are used such as circuit 
breakers, contactors, fuses, enclosed switches, enclosing boxes 
for control apparatus, insulated coupkings, gear cases, insulated 
holders, etc. 





A. S. M. E. HOLDS WELDING SESSION AT 
HARTFORD, CONN. 

At a recent meeting of the Hartford, Connecticut, section oi 
the American Society “of Mechanical Engineers, the subject for 
discussion for the evening was welding. Mr. P. P. Pipes, of the 
Lincoln Electric Company, presented a comprehensive paper on 
the subject of electric welding. This paper included the history 
and description of electric resistance welding, electric arc weld- 
ing and electro percussive welding. Special attention was given 
to the theory and application of the Metallic Arc process. 

R. L. Brown, of the Metal & Thermit Corporation, New 
York, gave a talk on Thermit Welding. This talk described the 
history of Thermit Welding, the Thermit re-action, the various 
kinds of Thermit welds and the procedure followed in making 
them. Some of the more important fields of subjects were dis- 
cussed to show how extensively the process. of welding is being 
employed at the present’ time. 











REPAIR OF DIES BY WELDING 


Arc Process Used on Forging Dies and Plate 
Shear Blades—Substantial Economies Claimed 
By A. M. Candy* 


UPERINTENDENTS and foremen of drop forging and 
S similar shops making use of steel blanking dies have been 
in the “putting on” tool to take care 


of chipped and broken edges of dies which have a rapid rate of 


need of a satisfactory 


The ability 
to withstand the stresses imposed upon this material had made us 


deterioration, especially in certain forging operations. 


skeptical in the past about applying the metallic electrode arc 
welding process for reclaiming damaged dies. Recently, however, 
we have found that such dies when properly prepared and welded 
show a sufficient increase in length of life to more than pay for 
the cost of the welding operation. 














Fig. 1. 


Repairing These Dies by Welding Is the Work of a Few 
Moments. 


A group of blanking dies used in forming eye rods and bolt 
heads, which were successfully repaired is shown in Fig. 1. At 
“A” is an eye forming plunger used in connection with a die for 
forming the blank ends for eye rods. This was broken diagonally 
across the center of the flat portion, commencing about at the 
middle of the circular groove at the end. The broken piece was 
welded to the main body and ground up, making the piece quite 
as good as new. The line of the weld can be discerned by the 
slightly darker area running diagonally across the front face of 
this plunger. The 
hexagonal heads for large bolts. 
break off at the edge of the openings for forming the heads, 
which openings have been welded and ground and filed to the 
proper contour as indicated. A pair of dies of this type is worth 
from $35 to $50, and the cost of reclaiming is, as a rule, from 
$5 to $10, depending upon’ the extent of the damage to the die. 
The life of the welded die will be from 50 to 80 per cent of that 
of a new die. 

The piece at “B” is the cup portion of a die used for forming 
the hexagonal head of a bolt and is also subject to chipping 
along the edge. It can be repaired in a few moments by the 
arc welding process. The pieces at “DD” are the two portions 
of a similar hexagonal-head bolt forming die which have been 
repaired, the illustrations showing the pieces before the arc de- 
posited metal has been ground and filed to the proper contour. 
The other specimens shown in Fig. 1 are similar dies which 
have been salvaged for further service by the same operations. 

All of this welding work is performed by the metallic electrode 
welding process, using a special high-carbon welding wire which 
will show an analysis of approximately 1 per cent carbon and 
about 0.6 per cent manganese. The metal deposited by the arc 
when using this wire will show an analysis of approximately 4 
per cent carbon and approximately 0.30 to 0.35 per cent man- 
ganese. The deposited metal is not quite as hard as the original 


set of dies at “C”’ is used for forming the 


These dies have a tendency to 





*General Engineering Department, Westinghouse Electric & 
Mfg. Co. 


die material, but it is sufficiently hard to withstand the service 
and show a life. There is actually an ad- 
vantage in not having the deposited metal quite so hard because 


very satisfactory 
it is much easier to dress up the welded portions to the proper 
dimensions and shape. This can be done conveniently by grind- 
ing as much of the metal as possible and then finishing up with a 
very fine file. 
Plate Shear Blades Reclaimed 

A similar application of the arc welding process is that of 
repairing a broken shear blade of a large plate shear. Fig. 2 
shows a portion of such a shear blade the total length of which 
is 120 inches, the width approximately 8 inches, and the thickness 
1% inches. The breaking of this blade was caused by the break- 
ing of the liner which is placed back of the upper edge of the 
blade, and a piece of the liner becoming separated. This con- 
centrated the loading on the shear blade at a single point approxi- 
mately 2 feet from the end of the blade. To prepare the blade 
for welding the two pieces were beveled off at an angle of 
approximately 45 degrees along the line of the break. The two 
pieces were then clamped together by means of strips bolted 


through the holes in the shank of the blade. The welding work 











Fig. 2. Welding Repair on Shear Blade. 
at the exposed portion of the break was then carried on until 
both edges of the blade were filled up. After this the clamping 
strips were removed and the welding at the web of the blade’ was 
completed. Very careful operation was required in doing this 
welding work, it being necessary to turn the blade from side to 
side so as not to concentrate the welding work on any one side 
for too great a length of time. In this manner, the alinement 
of the blade was held so close that it was impossible to see any 
misalinement by sighting along the edge of the shear blade. 
This blade has been in continuous service, cutting %4, 34 and 
Ya-inch plate material, operating day and night for 60 days, and 
the first cutting edge is yet in very satisfactory shape. The blade, 
of course, has four cutting edges and therefore the total life 


of the welded blade will undoubtedly run into several months’ 
time. 


A shear blade of this type costs approximately $150. The 
time required to repair the blade for the welding work was 
approximately six hours and the welding time for the operation 
was approximately three hours. The total cost, therefore, for 
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completing the job, including overhead and all details, was well 
under $20. The finished weld in the shear blade is shown in Fig. 
2. Before putting into service the cutting faces and edges were 
ground to a true surface to conform to the remainder of the 
blade. 

The success of the welding operations on these dies and the 
shear blade opens up a new and profitable field for the applica- 
tion of the electric arc welding process.—/ron Age. 





OVALS MAKE PIPE CUTTING SIMPLE 
By Grady Triplett 


Cutting pipe for a right-angle welded jont is a simple 
process by use of a wire oval, the invention of Henry Miller 
of the Skelly Oil Company of Tulsa, Oklahoma. His device, 
which is distributed by the Tulsa Oxy-Hydro Company of 
Tulsa, is being adopted 
throughout the oil industry, 
where pipe welding is in use. 


The ovals are manufactured 
in a series, one for each size 
of pipe. With them, proper 
cutting for the right angle 
joint is only a matter of mak- 
ing four chalk marks and 
then following them with the 
cutting torch. 





The ovals are _ especially 
popular with welding crews 
around refineries, natural gas- 
oline plants and pipe line 
pumping stations, where hun- 
dreds of welded joints are 
specified, many of them right 
angle joints. 





Comparatively few welders 
in this type of construction 
have given any thought to 
calculations for pipe cutting on joints of various angles. 
Even the right angle joints have for the most part been 
marked by superintendents and foremen, before torches were 
applied to cutting. This caused much lost time on the part 


Oval for Marking Pipe. 





Marking for Tee Weld. 


of welders, who were compelled to wait until pipe had been 
marked. 

With a set of the oval measuring devices as part of his 
equipment, no welder need wait for supervision, with only a 
right angle joint to be cut and welded. 

When the welder knows where the joint is to be welded, 
he is ready for work. The oval for the size of pipe being 
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welded is put in place as illustrated, the two notches at 
side of the oval, being at the center of the joint. 
position a line is drawn with chalk, either half way o: 
pletely around the pipe. 

Then the oval is swung over, the notches serving as p; 
The oval is again drawn until it fits snugly, the notc! 
either side falling upon the line previously drawn. A: 
line is drawn and the surface within the lines is ready + 
removed with the cutting torch. 

This process is repeated on the joint of pipe to be w 
at right angles, except that the marking and cutting ar: 
at the end of the pipe. 


ELECTRIC STEEL FOUNDERS’ RESEARCH. GROU! 
HOLD MEETING 


The Electric Steel Founders’ Research Group held a reg 
meeting of executives of the five electric steel foundries 
ducting co-operative research work, at Wernersville, Pa 
May 14 to May 17. Those in attendance were: W. J. Nug 
vice-president of Electric Steel Co., Chicago, Ill.; C. S. Ko 
president, and H. J. Koch, secretary, of Fort Pitt Steel Castin 
Co., McKeesport, Pa.; W. H. Worrilow, president, T. S. Qui: 
treasurer, and K. V. Wheeler, general manager, of Lebanon Ste: 
Foundry, Lebanon, Pa.; R. F. Flinterman, president, and H 
Neal, manager, of Michigan Steel Casting Co., Detroit, Mich 
C. R. Messinger, vice-president, R. J. Doty, vice-president, a: 
B. Fleeger, treasurer, of Sivyer Steel Casting Co., Milwauke 
Wis.; and R. A. Bull, Research Director of the Group. 

The various phases of the research work being done by tlx 
members of the Group, to improve the quality of steel casting 
and increase efficiency in methods, were discussed in detail. For- 
mal reports giving the status of the present research investiga 
tions were read on such subjects as facing sand mixtures, cor 
sand mixtures, electric furnace practice, heat treatment of 
castings, production control, porosity in castings, etc. 

At this meeting plans were made for conducting research 
vestigations on additional steel foundry problems. The results 
obtained from the work done so far have been so beneficial as 
to make it highly desirable to intensively study some of the ad- 
ditional complex problems involved in making thin section ele: 
tric steel castings of intricate design. 





The Siemund Wenzel, formerly located at 50 Church St., New 
York City, New York, has moved to 81 Hancock St., Long 
Island City, New York. 


= , ——— ae y 
Tee Ready for Welding. 
The Detroit office of the Purox has moved to a new location ‘ 


at 620 East Hancock Ave., where they have more space and 
facilities for handling business. 





The Gibb Instrument Co. of Bay City, Mich., manufac- 
turers of electric welding equipment, have opened a sales 
office in Cleveland, Ohio, at 2104 Superior Avenue, i" 
charge of Mr. W. O. Little. 








TRACTOR WHEEL PROBLEMS 


Providing for Contraction When Welding Spokes—Making 
Use of Carbon Paste in a Difficult Piece of Shape Welding 


My dear Ed: 

Talk about your hot weather; today certainly was the limit. 
It was so warm Ed. that the boys were actually frying eggs on 
the sidewalks. The sweat was rolling off “yours truly” in such 
streams that if*I felt half inclined I could just remove my clothes 
and start swimming. You'll grant that it was some warm. When 
a fellow thought of a welding flame it was with a feeling that 
after all it wasn’t so awfully hot. 


I didn’t try to do any work today on that account and I’m 
sure the boss wouldn’t blame me a bit if he knew the circum- 
sances. However, I did run across a mighty clever stunt or two 
yesterday that I want to impart to you. I would have written 
you yesterday about them only I got tied up in one of those 
all night sessions, so had to let it go. It has to do with a 
tractor wheel and I think you'll agree with me, that it’s one 
of the best problems I’ve stumbled on yet. 


Having occasion to go up to a contractor's camp I figured 
the day would be a blank. My report indicated that there was 
no welding equipment there. Imagine my surprise when the 
“Super” told me that they had been doing their own welding 
for the past six years. He was a fine old fellow and took 
considerable pride in what his welder undertook. When he 
learned who I was he took it upon himself to escort me to the 
place they did their welding. Well sir! The welder was the 
most reserved and conservative lad I’ve ever met in this game. 
No boasting whatsoever. Sounds rather strange, doesn’t it, but 
nevertheless I’m telling you the truth. You couldn’t help but 
like him. Very slow in his actions and when tackling a job, as 
he did several while I was there, he seemed to do all his think- 
ing beforehand and then go about it with nary a hitch. 


Well, the wheel I mentioned was standing alongside the shop. 
The “Super” pointed it out to me with so much warmth that 
I decided I’d have to get all the dope. It was easy to see that 
it was a first class job so at the first opportunity I asked the 
welder about it. 


















my 2 





i ee oe 


Bending the Spoke Before 
Welding. 


Preparing the Carbon Mold, 


“Oh. yes!” he said, “We get quite a few of those to fix up. 
At times the work on the grade is pretty rough and that’s when 
they start breaking.” 

“Evidently this one was broken through the hub.” I ventured. 
“The metal doesn’t look like cast iron but I see that it’s a cast 
iron weld though.” 

“Yes, it’s cast iron alright,” he replied, “but on that wheel 
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the hub wasn’t broken all the way through. 
a small piece knocked off the outside. 
a picture of it before I welded it. 
get it for you.” 

Naturally I wanted to have a look at it, so he went back in 
the shop and returned in a couple of minutes with two different 


views. You'll find one enclosed for I proceeded to beg it off 
him. 


There was only 
One of the boys took 
If you'd like to see it I'll 


“It’s plain to see the nature of the break in the picture,” I 
“How did you go about the job? 


commented. I suppose you 











Many of These Tractor Wheels Are in Service in Faftming Districts. 


ground off the small part that broke off and then preheated the 
hub a bit?” 

“No, it couldn’t be done that way simply because the small 
part was lost and couldn’t be found,” he answered. “You see 
in this case a mold had to be made and a new piece formed. 
This ordinarily would not be very difficult but on account of 
the curved surface and accuracy required it became more com- 
plicated.” 

“I wish you'd explain just how you went about the prepara- 
tion.” I said; “Did you use carbon blocks?” 


“The preparation wasn’t very difficult,” he replied. “First 
the wheel was rolled around until the broken part of the hub 
was on top, in order to let the weld be made in a horizontal 
position. I didn’t have any carbon blocks large enough so I 
had to use a fireproof compound’ whith’ I molded to shape on 
top of a fire brick. After scraping all the surplus compound 
off the edge of the break, the welding torch was played lightly 
over the mold to help it “Set.” The rest was easy. A good 
sized welding flame applied to the metal back of the break, soon 
got it red hot and then the flame was concentrated or the 
broken edge and the. weld begun. It was simply a case of melt- 
ing the filler and rod and fusing it to the edge. Of course a 
good bit of care had to be used in playing the flame so it struck 
only the metal and not the mold; outside of that, it was just 
an ordinary cast iron weld.” 
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PRICES 
All three types of REGO Regulators, 
V, S, and D are sold at the same price. 
When ordering, specify by number and 
type—mention tank connection required. 


LARGE SIZE DOUBLE GAUGE 

REGULATORS 
No. 1105 Oxygen 

For welding _.......... $28.00 
No. 1104 Oxygen 

For heavy cutting... 30.00 
No. 1109 Oxygen 

For general cutting... 28.00 
No. 1150 Hydrogen 

For welding-cutting.. 28.00 
No. 1115 Acetylene 

For welding-cutting _ 22.00 


LARGE SIZE SINGLE GAUGE 
REGULATORS 
No. 1107 Oxygen 


0 are $16.00 © 
No. 1017G Acetylene 
For generators _....... 16.00 
SMALL SIZE DOUBLE GAUGE 
REGULATORS 
No. 1086 Oxygen 
For light welding........... $18.00 


No. 1054 Hydrogen 

For light welding-cutting 18.00 
No. 1063 Acetylene 

For light welding-cutting 15.00 


SMALL SIZE SINGLE GAUGE 
REGULATORS 
No. 1088 Oxygen 
For light welding...__....... $11.00 
No. 1088L. Oxygen 
ESS SRP eae 11.00 


No. 1088H Hydrogen 

For light welding-cutting 11.00 
No. 1065 Acetylene 

For light welding-cutting 11.00 
No. 1065G Acetylene 


For generators _............ 11.00 
ECONOMIZE BY BUYING SAFE 
EQUIPMENT 
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pressure regulators. They embody other exclusive 





Mice (patented) absolutely prevents the disastrous burst- 


excess pressure in the body. This condition of excess 
falls over or the torch back fires. A bonnet with vent 
aphragm must also be relieved of the sudden tremen- 
cally and safely. 


RATE REGULATION OF PRESSURE 


under considerable pressure. As the gas is used the 
pmical cuts can only be obtained with a supply of gas 
the torch. Some regulators are fairly accurate as to 
GO regulators have been proven in laboratory and 
iform high or low pressure at the outlet and to deliver 
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23-43-05D 
Rego Type D Regulator-gauges 
in Upright Position 







23-44-055 


®eg0 Tyne S Loose, Diaphragm 
Regulator Makes Repair of Diaphragm Easy. 


SS 
23-42-05V 


Rego Type V Compact Regulator 
Relieves Strain on Tank Connection. 
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“But why the extra precautions about handling the flame? 
Wasn't the mold fireproof?” I questioned. 

“Yes, to a certain extent, but you might say that cast iron 
was also fireproof,” he said. “You see, the oxy-acetylene flame 
is mighty powerful and it is far better not to take any chances. 
Personally I have always found it to be desirable, instead of 
allowing the flame itself to come in contact with the mold, to 
melt the metal on the edge and let it run down and cover the 
mold. After that covering is made, as much more metal can be 
built up as desired.” 


I took another look at the weld Ed. and examined it more 
closely. “Do you mean to tell me that there has been no 
machine work on this weld?” I exclaimed. 

“Not a particle,” he answered. 

“My hat’s off to you, Sir!” I replied, “That sure is a pretty 
piece of work. I was under the impression that it had been 
ground out, from the looks.” 

“T’ve had many welders think the same as you did, but really 
it’s all in the manner in which the mold is prepared. If the 
proper care and pains are given it and the metal allowed to 
cover it in the manner I’ve just outlined, good results are 
bound to follow.” 

At this point there was a rush job came up for him to do 
so he went in the shop. I followed him just to get a glimpse 
of how he handled his torch. As I told you before Ed, he 
seemed to size up his job and take plenty of time in so doing, 
but after he got under way, he sailed right along. 

I saw that the job he was working on would take him a 
little while so I went back to have another look at that wheel. 
It was then I happened to notice in the picture that many of 
the spokes were broken. They had all been welded so cleverly 
that I hadn’t noticed the welds when looking over the wheel 
itself. 

After finishing his job I called him out and asked him about 
the spokes. Evidently that’s just what he was expecting for 
when he heard me mention spokes, he smiled and said, “I was 
wondering whether you would notice them. They presented a 
much more difficult job than the hub. You see they are made 
of steel and if welded without provision for contraction they 
either tend to pull the rim out, or else they break in the weld. 
We had to weld a great many of these wheels before we hit 
upon a method that would bat one hundred percent. In a 
measure, the ‘old man’ who brought you down here was 
responsible for the answer and that’s why he takes more than 
a passing interest in my shop. He comes down here quite often 
for a little chat with me.” 

“Now, when we had tried to weld several of these wheels 
with busted spokes,” he continued, “and weren't getting any- 
place, the ‘old boy’ came down one day and said, ‘Joe! I‘m 
going to tell you how to weld those tractor wheel spokes.’ 
*That’s Jake with me, Judge,’ I answered, ‘I sure do wish that 
the answer would come quick for they are causing me a whole 
lot of worry.’ Well, do you know his suggestion was a darn 
good one and it turned the trick. Simple too.” 


“Sometimes it’s those simple things that a fellow overlooks,” | 


I remarked. 


“That was the case here all right. I've often kicked myself 
all over the lot for not having figured it out for myself,” he 
mused. 

“But come! 
interrupted. 

“Surest thing, you know,” he replied. “The ‘Old man’ put 
it this way:—Joe, you are trying to do the impossible. The 
shortest distance between two points is a straight line and you 
can’t make it any shorter. It appears to me that that is exactly 
what you are trying to do with those spokes. You tell me that 
you aren't getting contraction allowance. You never will. as 
long as you stick to the straight line. Do you get what I 
mean? ‘Now why don’t you bend one of thoSe spokes a little 


Aren’t you going to tell me the answer?” I 
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before you start your weld and see if she doesn’t str: 
herself up and take care of the contraction as it cools” 
that’s just the way he put it up to me and I could se. 
away that he was on the right track so I said, ‘Well, h. 
goes, and I grabbed a heavy hammer and bent one 
spokes just as he advised. Then I made my weld an 
cool. Now the first weld didn’t prove out extra goo 
did too much bending before I made my weld and th 
too much slack left in the spoke when it cooled down. 
another and used just about half as much bend. That o: 
out fine and I have never had a single bit of trouble f; 
day ’til this.” 

“Tt’s all in lining the work up the right way it would a; 
I replied. 


“You said it that time and believe me, that little incide: 
more for me than any other single thing in this welding busi- 
ness. It brought home to me the fact that the details are wha: 
counts in this game as well as in every other and having had 
my lesson I’ve never been stumped since. I honestly beliey: 
that it’s just because I figure each job out beforehand and « 
what has to be overcome.” 


That, friend Ed., is the story of the tractor wheel. As matters 
stand at the present writing, my tongue is hanging out one side 
of my mouth and jmy throat is parched. All I have to do j 
close my eyes and'‘I’d think I was in the Sahara Desert. Hot, 
I'll say she be. Under the circumstances I'll cease my ravings 
enclose the picture and sign off with as much of a bang as 
a melted man can. 

As ever, yours, 


Shep 





A SYMBOL OF SAFETY 
A SYMBOL OF SAFETY, is the title of a new book writ- 
ten by A. C. Brearley, and published by Doubleday-Page & 
Company, New York City. 


The volume treats briefly of the history, and in detail, of the 
equipment and activities of the Underwriters Laboratories, Inc 
The label of this organization is so well known, and so highly 
respected, and at the same time the real purpose of activities 
of the organization so frequently misunderstood that it required 
a book to make their work clear. The author of this volume 
has been given every opportunity to make a study of the work 
of Underwriters Laboratories, and in his treatment he gives a clear 
and complete idea of its extent, diversity, and significance 


The first part of the book tells the story of the growth « 
the laboratories and illustrates a number of the more im- 
portant experiments carried out in laboratories. Then follows 
a series of appendices, discussing the label service, instruction 
service, specifications, special forms of service, standards and 
procedure. 





THERMIT RAIL PREHEATER BURNER ATTACH- 
MENT USEFUL FOR MANY PURPOSES 


The light weight thermit rail welding preheater, when used 
with the flaming burner attachment, has been found useful for 
many other valuable purposes, such as thawing out brake switches 
or car air brake pipes, melting spelter for setting hardened cen- 
ters in special work, expanding for shrink fits, etc. It has been 
found especially useful, in fact, for work for which a large 
flaming burner is required. 


Ina recent case, one user reported that his preheater paid for 
itself several times over last winter, simply using the flaming 
burner which they put on for the above mentioned class of work. 
It seems they had considerable trouble with frozen air valves 
on their trolley cars and when a motorman called up reporting 
such trouble, they would simply send the preheater on 4 Ford 
truck and thaw the valves out. ; 
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SAFETY PRECAUTION AGAINST EXPLOSIONS OF 
VESSELS TO BE WELDED 

The constantly occurring accidents in the welding of leaky 
benzine, petroleum and oil tanks, resulting from the explosion 
of such containers leading not only to severe injuries but also 
to fatalities, have led to the following procedure in the case of 
repair work: 

The vessel must be com- 
pletely filled with water at the 
beginning of the work. The 
plug which must be screwed 
irito the bung-hole is fitted with 
a vertical tube which is bent 
so as to communicate with the 
interior of the tank and is long 
enough so that the water- 
level will show when the tank 
is filled. The tube is held by a 
union so that it can be turned 
-in all directiors so that the vessel can be welded in any position. 
If pressure tends to result from the heating of the tank in the 
course of the work, water is forced from the tube, and all pres- 
sure in the tank itself is avoided. By filling the vessel with 
water the formation of explosive gas mixtures from the air and 
benzine or oil residues is prevented. Since the height of a ver- 
tical drum is only about 1 meter, the height of the water col- 
umn (from the bung-hole at the middle) is at most 500 mm., 
a pressure easily exceeded by the gas pressures in the tank. Ex- 
plosions are completely avoided in this manner.—Die Warme. 





















































AN EASY JOB FOR A WELDER 


An interesting example of emergency work which can be 
handled in any welding shop is described in a recent issue of 
the American Machinist. It is pointed out that a small shop 
is frequently called upon to furnish a wrench for some special 
purpose in a hurry. One example is given of a repair shop which 
was called upon to produce a wrench to handle a square head 
bolt set down in the frame of a tractor. 





, Completed Wrench 


An Improvised Socket Wrench Easily Made in a Welding Shop. | 


The sketch illustrates the method adopted to supply this ‘tool 
with the least detail, and is worth noting because the wrench 
was made without forging or machinery, from a short length of 
seamless steel pipe, obtained from the scrap pile. To make this 
wrench, the end of the pipe was heated and drawn over the 
bolt head, next the pipe was sawed about three-quarters across 
with a hacksaw. The end was then flattened and bent double. 
It was heated before making the sharp bend at the junction of the 
handle and socket to avoid breaking. 


While the wrench was hurriedly made, the result was a 
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most satisfactory tool. This is a piece of work which could 
be handled with the greatest ease in a shop equipped with an 
oxy-acetylene torch. It is the work of only a few moments to 
produce the heat necessary for forming the scrap pipe into a 
serviceable wrench. 





LESSENS THE DANGER BELOW 
Safety devices form one of the important groups of topics for 
discussion in the Pullman News Monthly, house organ of the 
Pullman Company, of Chicago, Illinois. 
A recent issue contains the safety suggestions illustrated in 
the Company’s photographs. The old method of carrying acetylene 




















At the Left is Shown the Old, Dangerous Way of Carrying Cylinders, ° 
and at the Right the Safe Method Now in Use. 


and oxygen gas tanks by travelling trains of the Pullman Car 
Works, is shown in the picture at the left. There was always the 
danger of the heavy tanks slipping. from the chains from poor 
balancing or other possibilities, in which case it meant possibly 
death or injury to those below. 

The picture at the right shows the method now used for carry- 
ing cylinders. This is a simple and inexpensive device, and 
practically eliminates the hazard instances to transporting cylin- 
ders from one part of the plant to another. 





GAS PRODUCTS ASSOCIATION ANNOUNCES CON- 
VENTION AT EXCELSIOR SPRINGS 

The semi-annual convention of the Gas Products Association, 
will be held this year at the Elms Hotel, Excelsior Springs, Mo., 
June 26th, 27th, and 28th. This central location was selected, 
with the expectation that it would attract members from all 
parts of the country. Excelsior Springs is described as being 
a beautiful place, and is a very popular convention headquarters. 

The golf course is described as an excellent one, and it is 
reported that several interesting matches have already been ar- 
ranged by members who are not able to settle their arguments 
completely at last year’s convention. 

The Secretary of the Association has recently announced sev- 
eral important features of service.which are available to members. 
The inauguration of an Employment Department is an especial in- 
teresting one, especially when.the demand for Oxy-acetylene 
welders gets heavy. The proposal is that the Secretary shall 
keep on file the names and personal records of men who wish 
positions as welders or cutters, and when the customers of mem- 
bers desire such help, it will be possible to fill their requirements 
on short notice. : 

It is also proposed to trace a number of cylinders which have 
been lost in the past few years by offering a reward of $2.00 
each for all cylinders which have been lost over a year. 
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Science Organized for Service 


EADING the recently published volume whic! 

the organization and activities of Underwriters 
tories, one is impressed by the unique spirit which 
dently a vital part of the enterprise. In every d 
there is found the single purpose—to learn the truth 
on protective and preventive devices are not con 
please the manufacturers of those devices, but to 
products for the benefit of the public. It has + 
years to establish the soundness and integrity of ¢! 
tigations, and in the meanwhile the institution | 
wonderful growth. It continues to grow. Orig 
laboratories were intended for the investigation o 
connected with fire protection. 
for making experiments in other directions has br: 
the plant a considerable assortment of unrelated 
such as testing thief-proof locks, automobile bump. 
flers and burglar alarms. The corporation itself is ; 
ated for profit. It is the public which has profited, | 
is impossible to estimate the extent. More institut 
this sort would be beneficial to American industries 
the cause of setting up manufacturing standards. | 
teresting to read that makers of wired glass window: 
at the idea of equipping for production of windo 
could pass the tests of these laboratories, then tur: 
and did it. Science is rendering a real service whe: 
out the need for better products. 





Welders for Welding Supervisors 


ETTING results from a crew of welders is 

not to be expected from the best of gang boss 
that particular boss happens to know the practi 
good welding, or is discreet enough to lean heavi 
experienced welder. The engineer in charge of 
work involving the use of welding has to find out 
self that a welder is not to be considered as a common | 
If he doesn’t find it out, it’s just one more case w 
welding process is underestimated and condemned 
the most interesting jobs of the year was woeful; 
dled because one man in authority chose to estimate 
of the weld by the depth of reinforcement, rather tha 
the depth of penetration. A good welder doesn’t lik: 
told to waste time and materials piling up metal to look at 
lf he is the right kind of a workman, he likes to do hi I 
well and get paid well for it. And there isn’t any comparison, 
from an economy standpoint, between a poorly supervised 
crew of half-trained bunglers and a crew of real, good weld 
ers working under the direction of one who knows 
going on in the weld. 





A Profit Leak in Contract Work 


OB welding shops are inclined to tread cautiously whe: 

approaching contract work, because so many have found 
that the sum total of many ventures into production welding 
has not been profitable. In numerous cases it has been found 
that failure to charge for time spent in experimental work 
“as a basis for making an estimate” was responsible for big 
leaks in profits. Contract work is unprofitable when these 
losses are allowed. It is safer to lose a few customers than 
to waste a lot of time, gas or current on experiments tor 
which no charge is made. The welder is entitled to cost 
plus a profit for all the work done, and, to be perfectly sale, 
he is justified in withholding a piece-work bid until all jigs 
are paid for and the method of handling materials is we'll 
organized. It is very expensive to dicker with the prospec 


tive customer who wants a sample made up gratis, to tes! or 
to. “see how it looks” on his expressed intention to order 
them by the hundreds, and the canny welder will immediate! 
put a price on his services in making a sample. 
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Each Prest-O-Lite 
user looks to his 
nearest District 
wren Bh Office not 
merely for arrange- 
ments to adequate- 
ly cover acetylene 
needs, but for help- 
ful co-operation 
and advice on any 
matter involved in 
the use of acetylene. 





The Test of Time 


In the years since Acetylene 
first became a commercial prod- 
uct, users of the gas welding 
and cutting process have been 
offered many substitute fuel 
gases. Unwarranted claims for 
these substitutes have failed to 
stand the test of time and 
actual performance. 


Prest-Olite 


Dissolved Acetylene Service, 
from a small beginning has 


grown until it spans the conti- 
nent. New distributing stations 
are constantly being established. 


This growth results from aprod- 
uct and service that have been 
the logical answers to the stead- 
ily growing demand for asupply 
of fuel gas in portable form that 
is safe, convenient, economical 
and dependable. 

An inquiry to our nearest Dis- 
trict Sales Office will bring you 
information about our latest 
sales and service plans. 


THE PREST-O-LITE COMPANY, INC. 
General Offices: Carbide and Carbon Bldg., 30 E. 42nd St., NewYork City 
In Canada: Prest-O-Lite Co. of Canada, Toronto 


District Sales Offices 
Atlanta Chicago Detroit New Orleans Pittsburgh 
Baltimore Cleveland Kansas City New York San Francisco 
Boston Dallas Los Angeles Philadelphia ag a 
Buffalo Milwaukee 
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Welding Gets a Real Boost 


XY-ACETYLENE welding has been the subject of oc- 

casional articles in several semi-scientific magazines and 
in newspapers. The ordinary accounts given of the process 
are painful to the pratical welder. He wonders “how they 
get that way.” But the most particular reader would find 
real satisfaction in reading what a contributor to our leading 
national weekly has to say. Welding is cited as an example 
of a trade which offers more opportunity than the ordinary 
white-collar job. “If you are not an absolute dumbbell, and 
will work,” states a character in the story, “you can learn 
enough to land a job, and earn good wages while you are 
learning more.” The following comment on welding as a 
trade shows that the author has made a real study of the 
subject before attempting to describe it: 


“This craft of welding,” he says, “is one of the new trades, 
and thoroughly characteristic of the shift in occupations. 
Yesterday the carpenter and cabinetmaker constructed build- 
ings and furniture largely of wood, sawing out the pieces 
and nailing them together. Today metal is replacing wood 
in our buildings and furniture, and it is the welder with the 
oxy-acetylene torch or electric arc who cuts the pieces out 
and joins them together. The things he makes are not only 
fireproof and more durable but often cheaper than metal arti- 
cles made by casting, forging or machining. In every sky- 
scraper that goes up there are thousands of metal window 
frames, sashes, door frames and doors with miles of metal 
trim. It all makes work for the welder. When the building 
is done and tenants move in, they bring metal furniture 
filing cabinets and other equipment—most of it welded instead 
of riveted, because welding makes better joints, more sightly 
designs and is cheaper. The rails in a trolley line are welded 
together or joined in an electric circuit by welded bonds, and 
so are railroad tracks with electric-signal systems. Every 
shipyard has hundreds of welding jobs, and parts for ships 
are cut out with the oxy-acetylene flame. Where the plumber 
once threaded pipe and screwed it together, now it is welded 
in a continuous line, often miles and miles of it. Welding has 
superseded riveting and soldering in the making of tanks. 
it is used to repair defective castings and broken parts, to 
cut metal parts on the pantograph principle.” 

This kind of publicity is good for the industry. It is re- 
freshing to find in the course of the day’s reading a common 
sense discussion like this, based on facts, for it indicates that 
welding is becoming better known. 


More Welding in the Oil Fields 


we the welding process achieves a notable success in 
one application, there is often a similar job next door 
waiting to be tackled. At present the oil fields seem to be 
most active in finding new structures which can be welded. 
The all-welded mammoth storage tank is the next spectacu- 
lar development to be expected, now that the practicability 
of welding bottoms and roofs has been demonstrated. But 
there will be an endless variety of less difficult jobs turning 
up where so much fabrication with plate and structural steel 
is necessary. For example, next door to the storage tank 
work recently described, an engineer has developed a floating 
roof for oil storage tanks. It is estimated that the use of 
this roof would mean the elimination of ninety-five per cent 
of evaporation losses. The specifications are said to call for 
five thousand feet of welding on each roof. Some of these 
construction men might well get together and establish a 
cooperative school of instruction in gas and electric welding 
as applied to the peculiar requirements of the oil fields. A 
“combination in restraint of poor welding” would be a good 
thing. 


BRAZING A GEAR WHEEL 
Editor : 


I am sending you enclosed a sketch of a gear whe 
wheel had been broken and welded. I have marked th 
with a pencil showing it was broken and welded. 

Referring to the sketch, all rim breaks were scarfed as 
while the hub breaks were scarfed from the spokes to 
and every scarf lacked one-quarter of an inch going throug 

No. 0 was brazed first without preheating, then break 
was the second operation without preheating, No. 4 was t! 
operation without preheating other than holding another 
on No. 3 while this operation was going on. While the h 
kept hot with one torch break No. 5 was brazed. The: 
keeping the hub hot with one torch and occasionally h. 
operation No. 5 the break No. 1 was brazed. 

All of this work was done with Tobin bronze, althou; 








5 ft--~ > 


a Gee 






Details of Brazing a Gear Wheel. 


wheel was made of cast iron. All the rim breaks were scaried 
about forty-five degrees, while the hub breaks were scarfed less 
than forty-five. In every operation the break was reinforced with 
the exception of on the face of the hub. This could not be re- 
inforced because this wheel worked close to the shaft box on one 
side and another gear fit close to the hub on the other side. The 
operations were reinforced to make up for the strength account 
of not scarfing through. This wheel has a solid hub. 

The size of this gear was five feet in diameter, eight inches 
across the face and eleven inches through the hub, with a ten-inch 
bore. 

After this wheel-got cold it was struck several times with 4 
ten-pound hammer as a test. It has been back in service now 
five months on a bolt forging machine in the blacksmith shop. 
Every break came back exactly where it was before it broke and 
runs as true as if it had never been broken. 

E. P. Duren. 





Leo Kappertz, formerly proprietor of the Kappertz Auto Re- 
pair & Welding Works, Morristown, N. J., recently changed 
the name of his business to Kappertz Welding & Supply ‘o. 
The new concern will deal in welding apparatus, supplies «n° 
materials, and wil! farnish instruction in oxy-acetylene welds 
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Hints for the Welder 


When you finish an interesting prece of work ,can you set down on paper the manner in which you 
went about the pos. how you prepared the work and how the job was done ? Have you le . some 
little stunt every welder ought to know ? Contributions to Hus department are pad for. Verte it 
down any old way — IU polish it up. Make a rough pencil shetch ‘and our draughtsman will fx rt up 


tine. Bine- drawings are more practical than photographs. Do it today — the Mem OIL the fring hine 
; D2 : DB. Mackenzie ’ Editor. 








STRAIGHTENING SHAFTS 
By A. McDongan 


A week or two ago I had two interesting shaft straightening 
jobs which proved successful. The shafts were from the grinders 
of a pulp and paper mill. The material was of mild steel, each 
measuring 7 inches in diameter and about 1( feet in length. The 
first we decided to try seemed to be bent about 24 inches long near 
the center of the shaft; we found it to be 5% of an inch out of 
true. After setting shaft in a lathe on centers we drew a line 
along the concave side of bend. We next got an oxy-acetylene 
welding outfit using a welding tip that consumed approximately 80 
cubic feet of acetylene per hour. We heated along the above line 
about 4 inches wide by 24 inches long until we got a good red 
heat, also at the same time playing a stream of cold water on 
the other side of the shaft. I figured seeing nothing can stop 
expansion, the hot side expanding would bend the cold side and 
finally straighten the shaft. To help things along I hammered 
the hot side lightly with a small machinist’s hammer. When 
cold we measured it and found we had only 3/16 of an inch to 
go. We gave it another heat, but this time only about 9 inches 
in length and another hammering. After cooling we found it to 
be perfectly straight. 


The second shaft measured the same as above, but the bend 
in it was sharp. The first may have been straightened by peening 
cold, but it would have been a long and tedious job. The second 
had been discarded as scrap. We set it up in a lathe in the same 
manner as the first one and drew a line on concave side, but in- 
stead of heating 24 inches, we heated about 12 by 5 inches wide, 
letting the heat soak in fairly well, also cooling off other side with 
running water and hammering the hot side sharply with hammer. 
We had to heat this one three times before we had the desired 
result. 


This may not be a welding proposition, but by the.use of the 
oxy-acetylene flame, with its high temperature on a small area, 


you get a quick heat always under control. Expansion does the 
rest. 


This process might be used on many other steel parts, such as 
locomotive frames, etc. 





BUILDING UP VALVE SEATS 
By J. W. Arnison 


This story is about building up worn valve seats in pump 
chambers by metallic arc welding with a special cast iron elec- 
trode. This is an electrode composed of a mild steel core of 
special composition, coated with the necessary ingredients which 
amalgamating with the mild steel cause a deposit of grey cast 
iron in the weld. The flux is not fluid under the arc, but falls 
in the form of powder and the welder should aim at causing the 
fallen powder to amalgamate with the weld metal by playing 
the are on it, that is, by manipulating the electrode in over- 
lapping circles. The welding should proceed slowly and the metal 
of the work should be thoroughly amalgamated with the deposited 


weld metal. The longer the weld metal can be kept in a molten 
state, in view of the exigencies of the work, the better will be 
the resulting weld. All work must be preheated to make a 
successful weld with this electrode, also allowed to cool very 
slowly after the work is completed so as to produce an easily 
machined weld. 


You will see by the rough sketch, more or less, what the pump 
chambers look like, and what had to be done to them. 

First of all we thoroughly cleaned the valve seat which was 
worn 4% of an inch. Then we made a mould of carbon paste 
1 in. thick and 1 in. high to fit inside the valve seat so as to 







Thickness of 
Wall of Pump | 
Chamber, 1'/2 in 
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Building Up Valve ‘Seats. 


stop the molten metal from running away and hindering the 
progress of the work, also, it would be a waste of material, the 
1 in. high being used $0 we would know when we had built the 
seat up sufficiently to allow for machining. We put the firebricks 
under the mould to keep it in position during the preheating 
and welding operation. Then we built a preheating oven of fire- 
bricks all around the pump chamber, leaving a few air spaces 
at the bottom and allowing enough room between the firebricks 
and the pump chamber so that we could put in our preheating 
fuel which was wood. The oven was 4 in. higher than the pump 
chamber. We filled up the space with the fuel, set it alight and 
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covered the top with sheet asbestos which had a hole in it to 
assist the preheating. When the pump chamber had reached a 
nice red heat, we put a couple of sheets of asbestos all around 


the chamber, but were careful not to put it nearer than 1% in. . 


to the valve seat. Of course the asbestos was there to keep the 
heat from making it unpleasant for the operator. As another 
protection he wore woolen gloves, and every now and then he 
would dip same in a bucket of water, but was careful not to let 
any water drop on the pump chamber. 


Then we started operations. First of all we set the machine 
to 200 amp. 70 volts, for we were going to work with %-in. 
electrodes, made the electrode positive, then bent the electrodes 
so that they were straight in line with the holder instead of 
the ordinary way, that is, at right angles, to make it easier to 
manipulate them, for if it was right angles you will see by the 
sketch that it would be very difficult to manipulate them. The 
electrodes were 18 in. long, but we only used: 12 inches because 
the heat began to make it uncomfortable for the operator when 
12 inches had been consumed. 

We built up the seat to the height of the mould, then stopped 
as we knew we had built it up sufficiently. Then we covered 
it up with some more sheet asbestos so as to allow it to cool 
very slowly. When it was cold we put it in a lathe and ma- 
chined it to size. There wasn’t a single hard spot or blowhole 
in the whole seat. These are very troublesome in the majority 
of cast iron welds. 

The engineer of the gald mine for which we did the job was 
so pleased that he sent us another dozen that had been thrown 
on the scrap heap. We now do practically all of our cast iron 
work by metallic arc welding and the special electrode which I 
have mentioned and obtain good results. 





WELDING BREAK IN BUSTLE PIPE 
By P. E. Boltz 


The following is a description of the way I welded a break in 
a bustle pipe on a blast furnace. A bustle pipe is a pipe which 
supplies the hot blast for the blast furnace. 

First I had enough brick removed in order to get at the break 
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Patching a Break in Blast Furnace Pipe. 


as the weld had to be made inside the pipe. The break was 32 
inches long, extending from the bottom toward the top. I first 
welded the break, making the weld very wide and heavy. I next 
cut a patch 34 inches long, 5% inches wide and had the black- 
smith bend it to the shape of pipe, making the radius somewhat 
smaller than pipe and welded it over the break, starting at the 
end. After welding the end I heated the edge of the patch along 
the side with the torch and peened it down before welding. In 
welding the sides I alternated welding 4 or 5 inches so as not to 
warp the patch. By heating the edges and peening them down 
it left the patch high in the middle, thus allowing the patch to 
contract while cooling without breaking away from the pipe. 





BRAZING CRACKS BETWEEN UNIT POSTS OF 
LOCOMOTIVE SUPERHEATER 


A. W. Young, Kalamazoo, Mich. 


In a job of this kind, if something can be added to the security 
of the brazing aside from the mere adhesion of the brass filler to 
cast iron, it is something gained. Cracks of this kind from one 
port hole to another break, through the bevel concave seat of 
port holes and as the convex ends of unit pipes fit in these and 
are securely bolted up, the joint must be steam tight and the 


June, 


brazed crack must be strong enough to hold up under th, 
steam pressure of the locomotive. 

In the sketch the series of circles represent the bevel < 
ports. In starting out first drill holes % inch deep with 
drill in bevel of ports at right angles to the bevel, as s! 

















Crack Repaired So As To Hold Full Pressure. 


black round spots on sketch. Cut a gutter % inch deep { 
one drill hole to another, using narrow round-nose chise| 
width as drilled holes, as shown by parallel lines connecting ci; 
with crack between. This gives a wide bottom for the bra 
and adheres stronger than merely a sharp V edge at bottom | 
cut out. 


In brazing use vs bronze rod and a good-sized welding 

The object is to heat quickly the parts to be brazed. When suf 
ciently heated work filler in drilled hole allowing a little fullness 
beyond bevel of port. Continue across gutter to the other d; 
hole and fill. You have now formed a line of brazing with ; 
hook on each end as shown in Fig. 2. The seats are now ground 
the brass rapidly conforming to the bevel. When the units are 
bolted up, it is impossible for the brazing to get out. 





WELDING TORCH USED TO SHRINK WHEELS 
By J. L. Edwards 


A short time ago we had some driving wheels come in for 
replacement of worn out ones on small interplant locomotive, 
these wheels being cast steel were ordered machined and 
finished, ready for service, but when they were being put on it 
was found that the holes in the center of the hub were .005 to 
.008 oversize. As these wheels had to have a driving fit on the 
axle they could not be used, and it was a case of either waiting 
for new ones or trying to fix the ones we had. We decided that 
the hole could be shrunk, but how to go about it and keep th 
wheel in alignment was a question. 


However, we got a steel barrel, welded a couple of lugs on 
the upper edge of it so as to allow a round bar of steel to rest 
on them across the barrel and put the wheel on the bar so that 
the wheel was hanging free in a vertical position. We then ran 
water into the barrel so as to just cover the rim, then we turned 
two preheating torches on the hub, one on each side, so that the 
flames played right where the hub and web join one another, 
rotating the wheel slowly so as to keep the rim cold. We heated 
the hub until a light cherry red, then started the water running 
again slowly until the water in the barrel reached up to within 
one inch of the hub, still keeping the wheel in motion until hub 
and all were cooled off. 

After taking off the scale that had formed in heating, we 
checked the size of the hole and found that it shrunk .016, with 
all alignments perfect and the grain of the rim maintained its 
original shape. We proceeded with the rest of the wheels in the 
same manner, after which the holes were ground to size and the 
wheels put to service. They are giving satisfactory results today 

The wheels are about 20 in. in diameter, rim and hub cross 
section about 4 in. with a solid web about 2 in. thick. 





The Prest-O-Lite Co., Columbus, Ohio, and the Linde A" 
Products Co. recently purchased property on the south side o! 
Marion Road, Columbus, and. will erect a plant for the manu- 
facture of acetylene ard oxygen gas. 
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Why the Automatic Arc Welder? 











ov. in the plant of the 
teere Engineering Compeny 
Owosso, Mich. . 


# 


At the plant of the Otto U. Hoffman 
Company, Philadelphia, Pa., a G-E 
Automatic Arc Welder is used for 
the welding of stocking forms. 






Because of These Advantages 





1. Thereplacement of hand labor, limited by physical 
conditions, with a machine built for exacting service. 


2. Theeven deposit of the electrode metal, minimizing 
defects—and producing a more uniform weld of better 
oc. quality. 





G-E Automatic Arc Welders used in the Lowell P ° . 
plant of the Saco Lowell shops, largest manu- 3. Automatically maintains a constant arc length 


acturers of textile machinery in the world. r P 
which results in steady operation—and a faster 
deposition of metal. 


4. The use of continuous feed of electrode wire 
eliminates cold spots, saves time and material. 


5. More speed—2 to 5 times faster than hand welding 
—increases production, 


6. In all operations—greater economy. 


A G-E welding engineer will gladly assist 
you in working out the best uses of 
automatic arc welding in your plant. 


eneral@Electric 
secione Company Sirus ~ 
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VALVE WELDS THAT GIVE SERVICE 
By M. Twain 

I wish to call your attention to a certain piece of work I re- 
cently completed that was looked upon by our mechanical de- 
partment as practically impossible. 

About eight months ago our superintendent came over with a 
sample of cage and valves from a Deisel Engine, a sketch of 
which I enclose. The trouble was that constant hammering had 
worn down the seats and face of the cage and valves, and fur- 
ther machine work was impossible unless the cage and the valves 
were built up by the welding process. The question came up 
in the mechanical department whether or not it was possible to 
build up the seats to be gas tight. The impression seemed to 
be that the elimination of porous imperfections was practically 
impossible in which event the job would be a complete failure. 
I felt convinced, however, that the job could be undertaken with 
success, and that the success or failure of the work lay entirely 
with the operator. 
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Both the Torch and the Are Were Used on This Building Up Operation. 
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I have completed 25 sets and the job is a complete success. 
The valves were built up by the electric process and the cages 
with the oxy-acetylene, and there wasn’t a hard spot or a blow- 
hole through all the machinery, and furthermore, the grain of 
the metal was better than the original casting. Eight months 
have passed and the chief engineer informs me they are giving 
perfect satisfaction. In event of failure they would have to 
wait four months to get them from Sweden. 





AUTOMOBILE FRAME WELDING—WHY A PATCH? 
By W. J. Field 

A weld is a casting and consequently cannot be equal to the 
original metal in a steel frame. If this is true in the case of a 
welded fracture it is equally true in the case of the patch, whose 
extremities A and B have been welded to the frame, because it 
must be remembered that the frame and the patch must be in a 
molten state before you can realize a weld. 

The strength of a chain being a little Jess than that of its weak- 
est link and assuming the fracture to have occurred in sound metal, 
then the point “C” represents the weakest part of the frame. In 
effecting the repair we have not removed the cause but simply 
attended to the complaint, so that after the patch is on, the load 
still falls on that section of the frame, and all we have really done 


is to transfer the weakest point 3 inches either side of the frac- 


ture. 
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Now -let-us consider the extent the patch has. affect 
resiliency of the frame and what will be the ultirnate ;, 
this stiffening of the frame by the patch. Let us illustrate. 

A blacksmith places a steel rod.on-his anvil, takes a 
and his mate strikes the set, driving it into the steel rod 
suppose the smith and his mate performed the same 0; 
on a wooden block instead of the anvil, would the resu); 
satisfactory? No—for the simple reason that the anvil lac! 
resiliency that the wooden block possessed. This is exact! 
case with the frame in its original sound condition, it yield 
then came back, the blow doing the minimum amount of da 
but when we put a patch on, the welded extremities of th 
being comparatively brittle offer but little effective resis; 
The method which I have adopted and recommended (locat 
fracture permitting) is just to weld the fracture and then 
the frame from a channel to a box section as per sketches 2 
The advantages, as I see them, are 


ist—Less welding than on a patch of corresponding dime: 
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Dispensing With the Patch in Frame Welding. 


2nd—A 90 degree groove is naturally formed by placing the 
plate as per Fig. 3. 

3rd—Less total heat required in welding two edges than an edg 
to a surface, both edges being of equal section the possibility of 
getting a weld on one and an adhesion on the other is reduced to 
a minimum. 

4th—The weld in the frame is supported by a double wall oi 
sound metal, 3 inches either side. 

5th—The box section is more flexible than a patch of corre- 
sponding dimensions. 

6th—The additional vertical wall is stronger than a patch placed 
on the bottom, especially if the patch is welded on the ends as 
well as on the sides on account of crystalization of frame at a 
vital spot. The circumstance which makes it impossible to em- 
ploy the method described is the intervention of cross members 
In that case the patch welded on the sides only is the next best 
thing. 

In conclusion, the indiscriminate use of the hammer by in- 
experienced welders in an endeavor to improve the quality of the 
metal in the weld is liable to bring about a condition where the 
cure is worse than the complaint. A careful re-heating of the 
welded area is, I think, much to be preferred. 





William E. Brewster has resigned as advertising manager of 
the U. S. Light and Heat Corporation, Niagara Falls, N. Y., 
manufacturers of USL storage batteries, car lighting devices and 
electric arc welders, and has joined the Christian Science Moni 
tor. His successor is E. D. Giauque. 





The Gibb Instrument Co., of Bay City, Mich., manufacturers 
of electric welding equipment, have been appointed distributors 
of the General Electric Co.’s Arc Welding Electrodes in the 
Middle West. . 
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Welded ‘Pressure Vessels 


For several years efforts have been made to 
draw up a Code for the Welding of Unfired 
Pressure Vessels. Opinions of the best weld- 
ing experts were not in agreement on many 
essential points. Fundamental scientific knowl- 
edge based on test data was not available. The 
American Bureau of Welding has completed a 
series of tests on some 47 tanks. The program 
involved an expenditure of over $15,000. The 
test data, analysis of same, conclusions and 
recommendations to the Boiler Code Com- 
mittee of the A. S. M. E. has been compiled in 
a report, copies of which are available for dis- 
tribution at $1.50 to members and $5.00 to non- 
members. 





“You'd Better Investigate 
STANDARD CARBIDE” 
Says Smiling Dave O’Kay 


American Welding Society 
33 West 39th Street New York, N. Y. 


Whether the job you have to do is one of 
cutting or welding; whether speed is the 
thing you’re after or quality of work comes 
first, ’1l always recommend STANDARD 
CARBIDE because it is the logical carbide 


for every job. 


Q UAL ITY C O U NTS It is free from all foreign matter that cau- 


ses the flame to flicker or die at a critical 
moment. It is packed in big blue steel 

ING moisture-proof drums that allow it to be 

transported any distance without danger 
of deterioration, or to be stored indefi- 


as in everything else nitely, and it is cheaper than any other 


carbide because it costs no more and Burns 











Good workmen need good tools. brighter and lasts longer. 
THERMALENE Welding Supplies ar Bos aed se ol alls ee EA 
the best that money can buy. You will and cut down overhead to such an extent 
be surprised how low in price you can that it turned a job that looked like a loss 
into one that showed a profit after 
buy QUALITY GOODS when you see that showed a good profit af 


/ . , ; th koni ia 
our Price List. It is yours for the asking. Re: erin 


If you’re figuring to get new business away 


RODS — FLUXES — HOSE — rat Spe Seared or 3 you Se F 
HES LES to hold that whi " t- t 
ravens gg — REGU- ie icant STANDARD CARBIDE he 


fore estimating on your next job. 4 


THERMALENE GAS CORPORATION 


KANKAKEE, ILLINOIS db Powe OX. 
hermalene | 








Standard Carbide Sales Co., Inc. 


Main Office :: 15 West 37th St., New York 


* as for Cutting & Welding 


[1922 BY THERMALENE GAS CORPORATION 
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CUT: FING STE 


EL FORGINGS 


How Heating Effects Are Removed by Normalizing—It Is 
Helpful to Have Forgings Preheated Before They Are Cut 


By J. R. Dawson} 


HE oxy-acetylene cutting torch is considered almost in- 

dispensable by many manufacturers of steel and steel pro- 
ducts. Its use has increased with great rapidity and is retarded 
only by a lack of knowledge of the many advantages it offers. 
Of recent years the practice of torch cutting forgings to finished 
shape has become quite general, for by this means a great deal 
of time and expense are saved. Because of the large field for 
this work and the importance of the quality factor, a study has 
been made to ascertain the effects which result from use of 
process and how best to control them. Included is an explana- 
tion of correct procedure for carrying on this work and a dis- 
cussion of the economies that are obtained by oxy-acetylene 
cutting 


Examination for Cracks, 

This investigation has consisted largely of macr 
microscopic examinations of the steel as affected 
conditions and treatments. The specimens were 
by a hand magnifying glass on all faces and m 
be observed. Next the torch-cut face of one sp 
ground and polished just enough to remove thx 
the operation. This surface was thoroughly exar 
same manner and no cracks were found. Throug 
vestigation careful watch of both macroscopic an 
specimens has failed to reveal any cracking. 

Depth of Heat Effect: 


\ second specimen was next ground and polish 























Fig. 1. Fig. 


Material Examined. 

Two 4in.x6in. forged specimens, that had been cut on the 4in. 

side by a torch cutting apparatus, were selected for examina- 

tion. The cut was regular and quite smooth. The chemical 
analysis of the steel was: 

. Mn. Si. S. 4 





0.37 0.50 9.14 0.027 0.018% 
The average Brinell hardness was as follows: 





(a) Of steel not affected by cutting—143. 
(b) Of torch-cut face, ground just enough to remove the 
oxide coating—207. 


*Paper read before the International Acetylene Association, 
Chicago, Oct. 25, 1922. 

+Union Carbide and Carbon Research Laboratories. 

Note.—Macrographs are all magnified 1% diameters. 10% 
solution of amonium persulphate used for etching. 
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2. Fig. 3. 


on planes perpendicular to the cut as follows: 

(a) At the top of specimen where the cutting 
the metal. 

(b) Lengthwise of the cut. 

(c) Bottom of cut where the flame emerged. 

Fig. 1. 

In Fig. 1 the darkened area shows the depth 
has been affected by the heating incident to the t 
maximum depth of ‘this area is 4%”. 


In Fig. 2 the top of the cut is at the left. It is show: 
the depth of effect is quite uniform from the top | 
4” of the bottom, where it extends more deeply into 
The excellent character of the cut is shown by the sm ; 
straight line of the cut edge. fi 

In Fig. 3 relatively light colored metal in irregular is 
shown at the cut edge. The oxygen jet has melted and part . 
decarbonized some of the cut out steel which has run (0! P 
to the bottom of the kerf and adhered to the forging ' 
heat contained ih these melted drops has been sufficient 
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THERMIT WELDER 


Send the Coupon 
Today 


Order with this cou- 
pon enclosed check or 
money order for five 
dollars. If, after keep- 
ing the book five days 
for examination, you 
are not satisfied with it, 
you may return it at 
our expense and the 
purchase price will be 
promptly refunded. 


THE WELDING ENCYCLOPEDIA, Second Edition, 


THE WELDING ENGINEER 


is the most complete compilation of welding informaton 


ever published. 


No matter how much welding you do— 
No matter what kind of welding you do— 
No matter what welding process you use— 


If you Weld, you need this bookuny 


It describes in detail the theory 
and practice of every welding 
process. 

It tells how to weld every 
weldable metal by each of the 
welding processes. 

It gives detailed instruc- 
tions for handling the impor- 
tant welding jobs. such as 
boiler welding, sheet metal 
welding, tank welding, 
pipe welding, etc. 

It tells how to pre- 
pare parts for welding. 

It tells how to install 
and care for welding 
equipment. 

It explains the 
meaning of all words 
and terms found in 
welding literature. 

It tells where to 
buy allstandard 
makes of welding 
apparatus and sup- 
plies. 















PRICE, 
‘5S 


388 Pages 
550 [llustra- 
tions 

Leather 
Grain 

Limp 
Binding 


FOR ALL WELDERS 


CONTENTS 


1. Illustrated encyclopedia covering all words, 
terms, and trade names used in welding. 


2. Oxy-Acetylene Welding.—Aluminum, Steel, 
Cast Iron, Copper, Brass, Bronze. (Full in- 
structions for welding each of these metals.) 


3. Electric Are Welding.—Complete instruc- 
tions for welding all metals, studding, cutting, 
etc. 





4. Electric Resistance Welding. Includes 
Butt Welding, Line Welding, Percussion 
Welding and Spot Welding. 


5. Thermit Welding.—The most complete 
treatise on this process ever published. 


6. Boiler Welding.—An important subject for 
the welder to study. 


Welding Engineer Publishing Co., 
608 S. Dearborn St., Chicago, Ill. 


which find enclosed five dollars. 


refund the purchase price. 
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7. Complete chapters on Pipe Welding, Rail 
Joint Welding and Tank Welding, explaining 
procedure in detail. 


8. Heat Treatment of Steels. 


9. Rules and Regulations—What can be 
welded ,and what cannot be welded. Rules 
also govern the installation and operation of 
equipment. 


10. Charts and Tables—A fund of welding 
information at a glance. Includes color chart 
showing colors at various temperatures,. and 
color chart showing proper adjustment of 
oxy-acetylene welding flame. 


11. Condensed Catalogs.—U; infor- 
mation about the leading es of welding 
apparatus and supplies. The Buyers’ index 
is a convenient and reliable guide to the man 
who purchases or recommends welding ap- 
paratus. 
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Please send me a copy of The Welding Encyclopedia, Second Edition, for 
| understand that I may keep it for five 
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them to the forging and by conduction to cause the heat penetra- 
tion to be deeper at this point. 

The maximum penetration as measured on the original photo- 
graph is slightly less than 34” and dividing by 1.5, the magnifica- 
tion used, gives less than %4” as the maximum actual depth of 
heat penetration. 

Structural Changes Resulting from Cutting. 

The following four micrographs are included to show the 

structures that are produced by torch cutting a steel of this 


micrograph. As the cut edge is approached the origina 
structure is more and more nearly eliminated until 
the bottom of the photograph it has entirely disappx 
in its place are small grains of sorbitic pearlite surr: 
ferrite envelopes. 

Figure 7 was taken adjacent to Figure 6. As the 
which is shown here is approached, the heating has . 
grains to be somewhat larger than in the previous mi 
where the temperature was not quite so high. How 





Fig. 7. Fig. 8. Fig. 9. 


character. All photomicrographs at 100 diameters. Etching with 
5% solution of picric acid in alcohol. 

Figure 4 shows the original structure of the forging. Except 
for the heat-affected area the structure of the entire forging 
is similar to that illustrated by this micrograph. The heat 
treatment that produces a structure of this type may be satis- 
factory and suitable for most forgings, yet there is no question 
but that more desirable structures should be obtained. 


what harder than when in its original condition. This harden- 
ing is brought about by the chilling action of the adjacent 
metal. 
Normalizing of Torch Cut Forging 

In this paper normalizing is used as meaning heating to 
sufficiently high temperatures 1400°F to 1650°F for exampk 
to produce a refinement of the grain structure. 

Low temperature annealing is heating to the neighbor! 





Fig. 10. 


The micrograph, Fig. 5 shows the junction between the ex- 
treme point of heat effect and the unaffected original material, 
In the upper part of the micrograph is the original structure, 
which is characterized by large, irregular grains of pearlite 
surrounded by thick ferrite envelopes and containing needle-like 
areas of ferrite within and extending into these grains. In the 
lower part of the photograph the temperature of the metal has 
risen high enough to begin to break up the original structure 
by the absorption of the constituents, one into another. In 
this portion, the carbon containing constituent has been cooled 
more rapidly than was originally the case and is in a sorbitic 
rather than pearlitic condition, 

Figure 6 was taken immediately adjacent to the previous 


Fig. 11. Fig. 12. 


are by no means so coarse as in the unaffected steel 
material shown in the preceding three micrographs is some- 
of 1250°F to relieve strains but not high enough to break up 
and refine the grain structure. 

Sections that included both the areas affected by the heat 
of cutting and the unaffected areas were normalized and ¢x- 
amined. 

Figure 8 is of the same location as was shown in Fig. 7, 
which was of the torch cut edge. The piece has been normal- 
ized by heating to 1450°F, holding at that temperature 1% hour 
and cooling in the furnace. The same effect would be obtained 
by cooling a heavy section in the air. The structure of the 
edge and the interiot of the specimen were practically the 








June, 1923 THE WELDING ENGINEER 41 





NONOX SWEDOX 
LEKTROX SWEDOX 
GAS CARBOX 
ARC CARBOX 


SQUARE [] CASTOX | 
MANGANOX 
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| 


BRAZOX 
VANOX | 
TOBIN BRONZE 
NICKOX 
COPPER ALLOY RODS 
KROMOZX 


COATED ELECTRODES 


CASTOX-BRONZOX 
ALUMINOX FLUXES. 


American Welding Society Specifications E No, 1-A; E No. 1-B; E No. 1-C; G No. 1-A; Folias No. 


1-E and No. 1-G; and many others. We can furnish a welding wire or rod for any purpose and of any 
analysis required. 


PUT YOUR WELDING TROUBLES UP TO US Let us prescribe the filler best adapted for your 


requirements, We maintain a research department conducted by experts for the benefit of our customers. 
This service is FREE OF CHARGE. 


FLUXES—CASTOX, BRONZOX and ALUMINOX FLUXES when used with the corresponding non- 
ferrous filler rod will keep impurities out of the weld and promote thorough fusion. 


FREE trial samples of any product will be furnished upon request. A trial of any 
SWEDOX product will convince you of its superiority. "Sead for these samples NOW. 


CHICAGO, ILL. &e j DETROIT, Mi MICH. 
127 N, Peoria St. Warren &Bellevne Aves. 








CASTOX 
SWEDOX welding wires and rods can be supplied immediately from stock, conforming in all respects to: 
——— 






HEYLANDT OXYGEN PLANTS 


for producing oxygen by the air liquefaction process 


99.2% Purity 


during an eleven hour test 









More than eighty of these plants are in 
operation in Europe, United States and Mexico 
a 


You are invited to consult purchasers of Heylandt apparatus for an 
opinion of their experience with it. Many repeat orders have been 
placed after the first installation has been thoroughly tested and tried. 







Supply of repair parts a specialty 


For complete information write to 







139 So. 20th Ave. Maywood, Ill. 
Phone: Maywood 2048 
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same. All traces of the torch effect “have been removed and- On this account they do not cut the steel from the : 
the coarse structure of the forging has at the same time been and do cut the steel from the remainder of the ingot 





§ much improved. difficulty. 
; Figure 9 shows the structure of torch cut edge after normaliz- Examination of the torch-cut specimens submitted 
; ing at 1600°F for one hour and followed by slow cooling. ‘The investigation has shown that no cracks were present 
grains are larger than were obtained with the 1450°F for %- The probability that strains are set up by the process 
hour treatment, which indicates that the shorter time, lower cated by the difference in hardness of the original fore 
temperature normalizing is to be preferred. the face that had been cut. It seems reasonable to beli: 
Figure 10 is of the interior of same specimen as was shown in ever, that a forging of good quality steel should hay: 
Fig. 9. The appearance of the two is practically the same, show- strength and elasticity to prevent the starting of cra 
ing that the structure is refined throughout the material. The macrographs used in connection with this pa; 
Torch Cutting Red Hot Steel ‘ shown that the maximum depth of heat effect is 
f Specimen of this steel was placed in a furnace and heated machining off of 3%” of metal would certainly rem 
; to about 1450°F, then removed and cut by the torch while at affected material. 
+t this temperature, and then cooled in the air. Some strains are probably set up by the torch cutting 
5 In the macrograph (Figure 11) is shown the etched section is the writer’s belief that where the steel used is of good 
of the steel cut while hot. The cut was made along the left free from segregation, non-metallic inclusions, and othe: 
‘ hand edge where it can be observed that the grains are coarser tionable irregularities, and forging has been carried out 
than in the remainder of the specimen. It should.also be ob- leave good metallographic structure, any strains set up 
served that no line of heat effect is evident, as was the case be severe enough to cause cracking to result. Steel 
bt in the specimen as cut cold that was first examined. low in carbon, such as was examined in this investigatio: 


The structure shown in Figure 12, of the edge cut red hot, have sufficient ductility to withstand any strains set up 





Fig. 13. Fig. 14. Fig. 15. 


is similar to that of the original untreated steel, but is more ting, and except in cases where defective material is cut, 


desirable because it is less coarse. fidence should be had that no cracks will result from the opera- 
Figure 13 is of the interior of the same specimen as was __ tion. 

shown in Fig. 12, which is of steel ‘cut while red hot and cooled It is reasonable to assume that the present method of man 

in the air. The heating previous to cutting has refined the struc- facture of important steel forgings, as carried out in the various 

ture nicely. shops, is a safe method. Examination of forgings has show: 





that a very appreciable percentage of the possible efficiency 
the material is frequently lost by manufacturing methods that 
are incorrect. The particular forging examined during this 
vestigation was of a very coarse, undesirable structure, due t 
finishing at too high a temperature. 

It seems tg be entirely evident that where forgings are manu- 
factured by torch cutting, and then machining off the affect 
steel or employing proper heat treatment, there results a product 
which is as satisfactory as one produced by machining alon 

The micrographs that are a part of this paper have show! 


Figure 15 is of the edge next to the torch cut in the specimen = Wri DING ENGINEER Spt on 10 Mach 4 Mag A Wein 9- 
that was reheated to 1450°F for % hour after cutting while 2 ae . woe 
conclusively that normalizing after torch cutting removes « 


: is ep is h yhat coarser ; 
red hot. This structure is good although somewhat te. elicits acotuned in the steel siicture. 


than in the interior away from the cut. Not only are these heat effects removed but the condit 
Discussion of Methods for Torch Cutting of Forgings the entire forging is much improved by heating to about 1450 | 
Our own experience, as well as that of various other: investi-. to 1500°F for % hour, followed by slow cooling. By s! 
gators whom we have queried, has brought out the fact that cooling is meant in the furnace for small pieces or in the ope! 
cracking does sometimes result from the operation of torch cut- air for heavy sections. In heat treating a large forging sufficient 
ting steel.. The consensus of opinion is that cracking does not time will of course be required to bring the entire sect 
occur except in defective or dirty steel. One company that a uniform temperature, and on this accotrnt it should be 
does a great deal of torch cutting finds that cracking takes at the desired temperature for a longer time than was 0 
place only in the billet from the top of the ingot, in which sary for the laboratory treatment shown here. 
part the majority of the non-metallic inclusions-are contained. There is no- question but that low temperature annealine 


Returning Piece to Furnace After Torch Cutting While Red 
Hot 

A specimen of the same steel was cut while red hot and re- 
turned to the furnace, brought to 1450°F fd ™% hour and 
furnace cooled. 

Figure 14 shows the section treated as described above. The 
left hand edge shows the. structure next the torch cut. It may 
be observed that the macrostructure is quite uniform throughout 
the specimen. 
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from 1250°F to 1300°F will relieve all strains due to the heat- 
ing during torch cutting, but the condition of the entire forg- 
ing is so much improved by higher temperature normalizing 
that it is to be preferred. 

The experiments carried out in connection with this investiga- 
tion have shown quite clearly that it is preferable to cut the 
forging while hot. A curve plotted for the amount of thermal 
expansion vs. temperature of steel follows quite closely the 
so-called cooling curve. Except at the critical point where there 
is a change in the curve, the expansion is proportional to the 
increase of temperature. When a hot forging is cut the temper- 
atures at the point being cut and in the remainder of the forg- 
ing are not very different and severe strains are not set up. 
In this connection it is probable that preheating the forging be- 
fore cutting would save enough oxygen to offset the cost of the 
preheating, besides materially improving the product. 

It would be more economical to cut the steel while still hot 
from the forging operation than to allow it to cool and then 
reheat. This would be satisfactory and would save the expense 
of an extra furnace heating. 

A still further improvement would result if the forging is 
returned once more to the furnace after cutting. This heat- 
ing should not be expensive, as the material could be returned 
to the furnace immediately after completing the cut, when it 
would contain a large amount of heat and therefore not require 
a great deal of time or expense to raise to 1450°F. By this 
treatment the original coarse forging structure would be com- 
pletely refined and any slight strains remaining in the steel would 
be relieved. The writer does not feel that the last treatment 
is always necessary but would be worth while when the best 
possible product is desired. 

Special precautions should be observed where forgings are 
required to withstand severe stresses in service and where 
safety of life and property depends upon the quality of the 
product. For such purposes: 

All forgings should be normalized after cutting. 

A forging containing more than 0.45% carbon should be pre- 
heated before cutting. 

These precautions of course are not required for low carbon 
steels or for parts that are not severely strained in use. 

The saving of time and money that attends the use of the 
oxy-acetylene cutting torch is unquestioned. No machine shop 
can afford to dispense with this useful tool. The manufacture 
of a locomotive side rod offers an example of the saving in time 
that is obtained. The machining of a locomotive side rod forg- 
ing requires seven days. The same operation is performed by 
the oxy-acetylene cutting torch in a few hours, followed by 
less than one day’s finish machining. The usual saving of ex- 
pense in work of this nature is about 70%. This is for the 
operation itself, but the potential saving is still greater for the 
torch cutting outfit reduces the number of heavy machines that 
are required and increases the capacity of those already on hand. 
The cutting torch then means that a greater output can be 
obtained with a smaller investment of capital. 

Summary of Information Obtained During the Investigation 

No cracks were present in the two specimens of torch-cut 
forgings that were submitted for examination. 

The maximum depth of heat effect was less than 4”. 

All heating effects are removed by normalizing. 

Strains that may have been set up in the metal are removed 
by low temperature annealing, but normalizing is to be preferred 
because of resulting improvement in the structure. 

As has been shown it is not essential to have the forging 
hot for cutting, but whenever convenient this method is more 
desirable. 

Improvement results from normalizing after cutting, whether 
the forging was preheated or not. 

The writer recommends that the oxy-acetylene operator cut 
the forging while hot, return it to the furnace and heat it to 
1450°F for “% hour (or until uniformly heated throughout) 
and then allow it to cool slowly. 


44 THE WELDING ENGINEER 





June, 199 


SAFETY MEETING ON WELDING AND CUTTING 


The engineering section of the National Safety Counc! 
its second meeting of the year at Detroit, Mich., in co-oper.; 
with the Detroit Safety Council on June 12. 

In the morning, the subject of safety in welding and 
was discussed by experts representing the three modern met 
electric, gas and thermit, followed by a practical demon: 
tion of the use of goggles to protect against the injurious \; 
and invisible rays, and a general discussion in which the 
trial safety engineers in the audience had opportunity to s 
information on their own particular problems. 

The afternoon was devoted to the general topic of indu 
sanitation and health work, with particular reference to th 
vention of infections from the use of cutting oils. 

Following is the program for the Detroit morning meet; 
held in the Board of Commerce Building : 

General Topic—Gas and Electric Welding and Cutting 

Safety in Electric Welding and Cutting. 

Safety in Gas Welding and Cutting, by C. F. Worfolk, \\; 
gan State Automobile School, Detroit, Mich. 

Safety in Thermit Welding, by C. D. Young, Metal and T! 
mit Corporation, Chicago, II. 

Eye and Face Protection for Welders and Cutters (with dem- 
onstration of effect of various kinds of glass in cutting down 
visible and invisible rays), by G. A. Kuechenmeister, Dominion 
Forge & Stamping Co., Walkerville, Ont. 

Round Table Discussion. 





INVENTOR OF THERMIT WELDING PROCESS DIES 


Prof. Dr. Hans Goldschmidt, inventor of the widely known 
Thermit Process for welding iron and steel and for producing 
high grade metals and alloys, also originator of many other scien- 
tific inventions, died suddenly in Baden-Baden, Germany, on 
May 20, 1923, after a stroke. 

Prof. Goldschmidt was born in Berlin, Germany, on Januar) 
18, 1861. His father was the proprietor of chemical works and 
tin smelters which he had founded in 1847. After having been 
graduated from the “gymnasium” of Altenburg, Hans Gold- 
schmidt studied chemistry, physics and natural sciences in gen- 
eral at the universities of Berlin, Leipzig, Heidelberg, Strass- 
burg and at the Institute of Technology at Charlottenburg, his 
principal teachers being A. W. Hoffman, Landolt, Wiedemann, 
Bunsen, Kundt and Slaby. He received the degree of Ph.D 
from the University of Heidelberg in 1886. 

In 1887 .Prof. Goldschmidt entered the firm of Th. Gold- 
schmidt, Essen Ruhr, Germany, in joint partnership with his 
brother, Dr. Karl Goldschmidt. The attention of the latter was 
applied mainly to the business management of the company, 
while Prof. Hans Goldschmidt devoted himself to scientific re- 
search. Under their joint guidance the firm grew to international 
importance, with agencies and allied companies throughout the 
world. 

Prof. Goldschmidt’s most important invention was the Ther- 
mit Process, now used extensively all over the world for weld- 
ing iron and steel sections, and for producing metals and alloys 
of high purity. 

Prof. Goldschmidt visited this country very frequently and 
was president of the Goldschmidt Thermit Company, now Metal 
& Thermit Corporation, from 1904 to 1916. Through his death 
the world loses a chemist of great knowledge and inventive 
genius. 





The Air Reduction Sales Co: has arranged to conduct a weld- 
ing school on the order of the Davis-Bournonville Welding !"- 
stitute, formerly conducted by the Davis-Bournonville Co. fic!’ 
representatives of the Airco organization will be given a com- 
plete practical course in the new school. 
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“RACO” 


MILD STEEL ELECTRODES 
for ELECTRIC WELDING 


A general purpose wire, guaranteed to con- 
form with the following specifications: 


Specification No. 156A 
Specification No. 191D 
Specification No. 106 
Specification No. 161 

a Specification No. 46S10a 
Also furnished dead soft annealed. 


. & H. R. R. 


“RACO” COVERED ELECTRODES 
FOR ELECTRIC WELDING 
*“RACO” Covered Electrodes are used with either 


alternating or direct current where bare wires will 
not give satisfactory results. 


“RACO” IRON ELECTRODES FOR 
ELECTRIC WELDING 


This wire may be used with success wherever import- 
ed Norwegian or Swedish wire has been considered 
necessary. 


“RACO” MILD STEEL RODS 
FOR OXY-ACETYLENE WELDING 
Copper Coated 


Answers the usual railroad, shipyard and industrial 
requirements as are allowed by authoritative regulat- 
ing bodies such as the American Bureau of Shipping, 
the Interstate Commerce Commission, etc. 





“RACO” MILD STEEL WELDING WIRES | 
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from —-REID-AVERY COMPANY 


Qlst and Washington Ave.. 
PHILADELPHIA, PA 


Blue Label 


Colored labels in this style identify 
each different kind of RACO WIRE 








Samples for testing and des- 
criptive booklet sent promptly 


REID-AVERY COMPANY 


21st Street and Washington Avenue 
Philadelphia, Pa. 
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99% Pure 
Oxygen 
From The Air 


A complete oxygen producing 
plant can be installed in a room 25 ft. 
by 28 ft., or in less than 700 square 
feet of floor space. 





One man operating such a plant 
can produce over 11,000 cubic feet 
of 99% pure oxygen in twelve hours. 


The capacity of the plant when run 
continuously for 25 days a month is 
over 567,000 cubic feet of 99% pure 
oxygen. It can be operated efh- 
ciently, however, at only half ca- 
pacity because after a twelve hour 
shut down, oxygen will be produced 
within thirty-five minutes from the 
time the plant is started. 


A liquefaction oxygen plant con- 
tains no moving parts except in the 
air compressor and the solution 
pump. This insures long life and 
simplicity of operation. 


The low production cost of oxygen 
produced by the liquefaction process 
is primarily responsible for the many 
installations we have made in com- 
mercial oxygen plants in practically 
all parts of this country. These plants 
have been sold ‘under unqualified 
responsible guarantees as to their 
performance and they are making 
money for their owners. 


_ A demonstration plant at Chicago 
is open to inspection at all times. 


M. KEITH DUNHAM 


110 South Dearborn Street 
Chi 


























SMALL SHOP CONTRACT WORK 





How a Job Welder Reduced the Cost of 
Making Street Signs on a Production Basis 


By Edwin Kilbourn 


E recently were invited to bid upon a contract to furnish 

approximately 100 street corner sign posts on a local job 
and by making good use of our welding equipment we were able 
to secure the work and make a little money during the dull winter 
season. ' 

The job consisted of the familiar post of wrought iron pipe 
surmounted by a suitable fixture upon which was mounted the 
enameled metal signs. The signs were approximately 19x4%4 
inches with holes at each corner for attaching them to the sup- 
porting fixture, there being four signs mounted on each sup- 
porting fixture, faced two at right angles to each other in order 
that they may be read from either direction of the streets at 
whose intersection they are placed. 


Fig.3 
Fig. 


|. BROADWAY | 











Details of Welded Street Sign. 


After figuring the cost of various styles of sign post heads 
we decided to use one made as shown in Figs. 1, 2 and 3, Fig. 1 
showing a view of the completed head with signs attached, Fig. 
2 being a top plan view and Fig. 3 showing the completed head 
before attaching signs. 

The material used consisted of the following items: Base for 
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Jig for Holding Parts to be Welded, 


attaching to. iron pipe post; one 2-inch malleable: cap; center 
upright, 54-inch round, mild steel; cross arms, 1% inches wide, 
¥~ inch thick, mild steel; ball ornament at top, 2-inch diameter 
cast iron. : 

The welding room work consisted of the following operations: 
Eight welds for attaching cross arms to uprights, one weld for 
attaching ball ornament at top of upright and one braze for 
attaching malleable iron cap to bottom of upright. The first 
operation after cutting the stock to size was to provide a means 
of rapidly jigging the cross arms while welding. This was done 
by making a simple drilling jig to drill the holes in the outer ends 
of the cross arms, this jig being constructed as shown in Fig. 4, 


in which A represents the base made of 3-inch flat mild 
Along one edge of this was placed the back stop B, a st: 
steel Y&x'% inch. The drilling plate C was placed at o: 
of the base and elevated from it by means of a steel st; 
inch thick. The drilling plate should be % inch thick and 
hardened for durability. At the opposite end of the jig 
the drilling plate was placed the end stop, D, the distan: 
tween that and the piece supporting the drilling plate being 
sufficient to admit the pieces to be drilled. When the pieces wer 


, ‘ : (o) 
Fig.7 : 
Fig.6 





























Fig. 
] i. a 
Providing a Firm Support for the Welding Operation. 


placed in the jig the guide hole in the drilling plate would 
properly locate the drill to produce the hole in the proper posi- 
tion in the cross arm pieces, in order that when the cross arms 
were placed in their proper position against the upright for weld- 
ing the holes in the arms would be in the proper position fo: 
attaching the enameled metal signs, as shown in Figs. 1 and 2 

We next devised a jig which would hold these pieces in their 
proper position while doing the welding. This jig was con- 
structed as follows, the details being shown in Figs. 5, 6 and 7 
Made up of four cross members of ¥ex1-inch steel attached t 
two longitudinal members of #x2-inch steel, the cross members 
attached by means of short pieces of angle iron welded on their 
lower sides near the ends, the other portion of the angle bolted to 
the lengthwise pieces with stove bolts. The two cross members 
at the ends were provided with pins, P, as shown in Fig. 5, 
these pins being so located that the holes in the cross members 
of the sign head would be in their proper position when the 
welding was completed. The two central cross pieces were pro- 
vided with locating blocks, B, as shown in Fig: 5 to properly 
align the inner ends of the cross pieces. The 5-inch steel up- 
right was supported for welding by means of the supporting 
pieces shown in Fig. 6 at S, the layout of the pieces being as 
shown at .Fig. 4-A. 

After the first set of arms were welded the piece was again 
placed in the jig with one of the arms first welded held in the 
locating arm shown projecting from the bottom of the jig 1 
Figs. 6 and 7. This locating arm had at its lower end a clamp 
made to hold the arm of the sign head in a position at right 
angles to its position when welded. This clamp was made 0! 
two short pieces of angle iron in one of which was placed a 
thumb screw for holding the sign post arm in position while 
welding. After placing the completed portion of the head in th« 
jig as just described it was easy to quickly weld on the second 
set of arms and know they would be at right angles to the frst 
set. It is also possible in case there are many streets not at right 
angles at their intersections to vary the angle of the two sets | 
signs by making the locating arm of Figs. 6 and 7 adjustabl: 
and thus bring the signs in position to be readily seen on the 
street on which they are located. 
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The two pieces of angle iron shown projecting from the back 
of the jig in Figs. 5 and 7 are for the purpose of providing a 
firm support for the jig during the welding. 


After the arms were welded it was next necessary to attach 
the malleable iron 2-inch pipe caps at the bottom of the sign 
post head. This was done by boring a 53-inch hole in the caps, 
grinding the scale off around the hole and also removing the 
scale from the lower end of the central stem of the head, then 
by means of the fixture shown in Figs. 8 and 9 the completed 
heads and caps were held in proper position to braze them to- 
gether and make sure they would be in proper alignment when 
the work was done. This fixture consisted of a base of %4x3- 
inch steel to which was attached a locating piece, A, turned just 
small enough to permit the pipe cap to be dropped over it freely. 
To the base was also attached the lug which carries the upright 
piece shown and which carries a supporting arm with a fork at 
its outer end as shown in Fig. 9, this fork being just wide 
enough to admit the central stem of the head assembly. The 
fork has slots as shown in Fig. 8 of the proper width to admit 
the cross arms. 


A thumb screw locked the arm to its proper position on the 
upright and the use of this fixture permitted us to attach the 
pipe caps very rapidly. The same fixture was used in holding 
the ball ornaments in proper position for welding, the balls hav- 
ing had drilled into them a %-inch hole before the welding was 
commenced, the hole being drilled about 
welding being merely a means of easily attaching them per- 
manently to the central stem and much less 
threading and screwing the parts together. 


% inch deep and the 


expensive than 

None of these fixtures used on this job were at all complicated, 
made of expensive materials or required particularly fine work- 
manship in their construction and they merely go to show that 
many shops could profitably handle occasional 
if the owners will make the best use of their facilities. 


contract jobs 





Scored Cylinders 


AND 


Cracked Water Jackets 
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Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

lohs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted & words to line Add. 6 words for keyed address. 
For Sale—Three 100-Ib. Oxweld Acetylene Co. portable gen- 


erators, complete, in first class condition. Can be bought at 
bargain price. Address The Lilley Company, Columbus, O. 








For Sale—Welding and cutting apparatus factory. Has 
splendid reputation in middle West for quality of equipment. 
Now doing big volume of business and has dealer connections 
established in good territories. Whole or part interest can 
be purchased. Fine opportunity for man who knows good 
equipment. Address 82, care The Welding Engineer. 





Wanted—A new or second-hand, 50-lb. Acetylene Generator 
in good condition. Address The Wm. H. Sigley Mfg. Wks., 
Sylvan Grove, Kansas. 





Wanted—Used Welding Transformers and belt driven D. C. 
generators. Address 83, care The Welding Engineer. 

For Sale—One (1) 220-volt, 60-cycle, 10 K.W. Type 118 
Federal Junior Spot Welder, in excellent condition, practically 
new, for sale at sacrifice. Communicate with Mr. W. Myles, 
Standard Motor Construction Co., 172 Whiton St., Jersey 
City, N. J. 





For Sale—One U. S. 30-lb. welding generator, perfect con- 
dition, price $100.00. One Rego Cutting torch, 4 tips, perfect 
condition, price $30.00. Address Sam’l Kerslake & Son, 
Box 294, Paris, Kentucky. 





For Sale—Rapidly expanding welding and automobile spring 
business with well established trade, 40 miles from Chicagu 
in city of 40,000. Will books. Good reason for 
selling. This is a real snap for quick buyer. Address 84, 
care The Welding Engineer. 


show 








WANTED SALES AGENTS 
The Alexander Milburn Company, 1416-1428 West Balti- 
more Street, Baltimore, Md., have extra territory open for 
aggressive agents to sell Milburn Welding and Cutting Ap- 
paratus, This is a very high grade line, yielding excellent 
remuneration to qualified men and rendering them independ- 
ent principals in their own businesses. 








made good as new without 
warping or removing 
from the block, 


by the New Metal 


Ferroite 


Manufactured by 


The Welding Metals Mfg. Co. 


4403 Perkins Avenue Cleveland, Ohio 


Write for exclusive agency 

















WELDING TORCH PATENTS 


FOR SALE—A private collection of all U. 8. patents covering welding and 
cutting torches issued from 1900 to 1923. Includes every prominent patent in 
use today. This list of 311 patents required many ‘years to compile; it is 
guaranteed accurate; the price is $30. Here is a complete list of every patent 
for less money than an attorney charges for conducting one search. 


Address, PATENT COLLECTOR, Care The Welding Engineer 
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No. 511 
Welder’s Spectacle 


Manufactured by 
_ Chicago Eye Shield Co. 
2300 Warren Ave. Chicago 








A WELDING ROD HOLDER 


For the Oxy-Acetylene Welder 


If you are ergy, ay supplies, keep a few welding rod 
holders in stock. ere is a growing demand for this handy tool. 


Write for Prices and Samples. 


C. SORENSEN 


1s E. 16th Street, Chicago, Ill. 




















CURRENT WELDING LITERATURE 


METALLURGICAL ASPECTS OF WELDING, by Leslie 
Atchison—A_ scientific discussion of welding from the _ special 
point of view of the metallurgist who has to decide whether or 
not welding shall be used in the building up of any particular 
piece of work. It is pointed out that the leading feature in steel 
welding is that the material is very locally heated for a high 
temperature, and is cooled very rapidly. The effect of this local 
heating and rapid cooling upon the properties of steel are con- 
sidered: first, as they affect the structure of the steel, and sec- 
ond, as they effect its volume. The discussion is illustrated by 
a series of micro photographs, which show the structural changes 
brought about by the welding operations.—Acetylene & Welding 
Journal, London, May. 


DEVELOPMENTS IN ARC WELDING, by O. H. Escholz—A 
review of arc welding activities pointing out some of the devel- 
opments which are as yet incomplete. It is pointed out that the 
100% fusion weld has been achieved in some measure by the arc 
welded lap joint, using a high welding current. Experinece has 
also produced welds made with alloy steel electrodes which tests 
stronger than the plate. Mechanical treatment and heat treat- 
ment have also been employed to improve are deposited metal. 
Attention is called to the increased penetration obtained with 
coated electrodes. Further research in this field promises devel- 
opments such as a better cutting electrode. Possibility of weld- 
ing with a minimum of preparation, and the possible reduction 
‘+4 overhead welding.—Acetylene & Welding Journal, London, 
May. 


THE OXYGEN-PETROL WELDING AND CUTTING PROCESS 
—A discussion of the activities of some European manufacturers 

































































































































































who are promoting the use of the oxy-benzol welding torch. The 
discussion criticizes this process as being more expensive, more 
dangerous, and less efficient than the oxy-acetylene process. Par- 





ticular attention is directed to the argument that the welding 
cone of the oxy-benzol flame must, of necessity, be surrounded 
by an atmosphere containing free water vapor, thus exerting 
an oxidizing influence over the metal.—Acetylene & Welding 
Journal, London, May. 


FABRICATING STORAGE TANKS BY OXY-ACETYLENE 
WELDING—How one producer of gasolene storage tanks has 
speeded up output and increased economy in his plant. It is his 
practice to have the welding shop work on only one type of tank 
at a time. This system contributes toward better welding and 
quicker inspection.—Acetylene Journal, June. 


WELDING MONEL METAL—General instructions for welding 
monel metal, and precautions taken to obtain the best results. 
Some applications are illustrated.—Acetylene Journal, June. 


THE OXY-ACETYLENE PROCESS, by E. H. Smith—A dis- 
cussion of the nature of the oxy-acetylene flame and the extent 
of its use in the United States. Some applications of the process 
which lead to large economies.—Acetylene Journal, June. 


PRACTICAL POINTS IN RAILROAD SHOP WELDING, by 
E. 8S. Eldridge—Procedure followed in the D. L. & W. shops in 
making frame welds with the electric arc and with the torch. 
The use of tobin bronze for supplying missing parts on broken 
cast iron gears is recommended. A quarter-inch patch is recom- 
mended when weldin fire box sheets with the electric arc. 
Engine wheels are to preheated before welding broken spokes. 
—American Machinist, June 7th. 


ELECTRIC ARC WELDING, by Royal Mattice—Definitions of 
cast iron, steel, wrought iron, carbon, pig iron and grey cast iron. 
The effect of stresses and strains which develop in castings. Se- 
lection of welding wire for use in welding cast iron. The appli- 
cation of the electric are to welding steel._Engineers and 


Engineering, April. 
Trade Mark 






















































































































































































































ASBESTOS PAPER 


In rolls 36 inches wide weighing approximately 100 
pounds each. 
SLOWS UP COOLING PROCESS 


No obnoxious or injurious fumes. 
KEEPS DIRT OUT OF WELD. 

























Manufactured by 
SALL MOUNTAIN COMPANY 
140 So. Dearborn Street Chicago, Ill. 


Eastern Office, Scranton, Pa. 


THE WELDING ENGINEER 


Just the Thing for Fender Welding—The WODACK No. 4 


Shep says, “Many times you can charge anywhere from two to three times as much for a 
finished job as you can for one which is left rough, 

do the finishing. Bring out the electric grinder : 
We suggest that you have a WODACK No. 4 Portable Electric Grinder ready 
job. It’s making money for other fender welders. Be sure you get a WODACK. Write to 


WODACK ELECTRIC TOOL CORPORATION, 43 S. Jefferson St., 





and it only takes a few minutes to 
for that 


Chicago, Ill. f/f 












ARC WELDING AND CUTTING—The Westinghous: 
& Manufacturing Company, East Pittsburgh, Pa., has 
issued special publication No. 1659, in which the subje ct « 
are welding and cutting is treated in a thorough and 
manner. The booklet, which contains numerous illustrat 
gins with a chapter on the reasons for organizing and 
izing the welding organization, the training of are welk 
the inspection of metallic electrode arc welds. This is 
by chapters on the principles of arc welding, the physi 
acteristics of arc metal, the use of the graphite electro 
cost and application data. Several pages are then devot: 
brief description of Westinghouse arc welding apparat 


THE OXY-ACETYLENE TORCH IN THE MAKING oO} 
AERIAL MASTS, by David Baxter—Pointing out that 
acetylene equipped shop is also equipped with a fairly 
manufacturing plant, and that the man who owns and 
a welding and cutting plant is, in reality, a manufacturer 
takes advantage of his possibilities—American Blacksmith \ 


RECENT DEVELOPMENTS IN THE ARC WELDING F 
by W. L. Warner—Report of the Electric Arc Welding © 
of the American Bureau of Welding, pointing out that const 


increasing applications in both maintenance and manufact 
mark the progress of the welding art.—Railway Ek 
Engineer, May. 

MAKING WELDED PRESSED STEEL AUTOMO 
WHEELS—Methods and equipment employed in making aut 
bile and truck wheels by the electric resistance process It 


been found that pressed steel wheels in which the parts 
welded together are unusually strong and well balanced | 
struction of the wheel, method of holding the spokes whik é 
ing, making the spiders, operation of the spot welding machin: 
butt welding the spiders, spot welding the rims, comparisor 
between welded pressed steel and wood spoke wheels.— Machi: 
June. 


THE USE OF OXY-ACETYLENE EQUIPMENT IN CITY AS 
PLANT, by E. E. Lungren—Describing the effectiveness } 
oxy-acetylene welding process in laying cast pipe lines rT} 
elimination of leaks in the lines is the most important consid: 
ation in favor of welding, because experience shows that screw: 
pipe joints will develop leaks while in service. The nex r 
portant factor is the strengthening of the joints which 
danger of breakage. More rapid progress can be made in laying 
welded lines, and a great deal of the welding can be don: f 
the trench is made.—Industrial Gases, London, March. 


CAST WELDING ON PIPE LINES, by N. E. 
of organization which have made 
of mammoth pipe installation.—Industrial Gases, London, Ma 


BLOWPIPE USES IN A PACKING PLANT —lIllustrating th: 
vajue of a central welding shop in a large manufacturing organ- 
ization. In one plant it serves each of the many departments 
and devisions as a repair shop for almost any kind of too! or 
metal equipment used. When breaks occur, the welding sho 
is always consulted before a new part is requisitioned.—Ox 
Acetylene Tips, May. 


WELDING MALLEABLE IRON, by M. LeGrix—The structure 
of malleable castings and the changes which they undergo i: 
stantaneously at high temperatures. It is noted that as soo: 
malleable castings are raised to a temperature of 1,500 degrees 
the carbon which it contains, either in the form of graphite as i: 
the better grade of castings, or in the combined form as in 
European castings, goes into combination again with the iron and 
produces an alloy which has none of the qualities desired i 
malleable pieces. The obvious conclusion is that malleable cast- 
ings cannot be welded without making an important and unde 
sirable change in the structure.—Revue de La Soudure Autogene 
Paris, April. 


Wagner—Method 
ssible the successful welding 





U. S. GAUGES 


The difference between a gauge and a “U. S.” gauge 
is the difference between a standard which may be 
lowered to fit a condition, and a standard which must be 
upheld to fulfill a reputation. 


U. S. GAUGE CO. 


44 Beaver St., New York 


PRESSURE VACUUM 
GAUGES GAUGES 
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| GoLwm) WELDING RODS 


Manganese 12.00 - 15.00% Carbon 1.00 - 1.45% 


ROL-MAN MANGANESE STEEL for MAXIMUM ‘WEAR 
For TRACK WORK, MILLS, MINES, FURNACES, SMELTERS, 
CRUSHING, SCREENING & DREDGING PLANTS 


: A True High Manganese and High Carbon Product in Rolled Rods and Drawn Wire 
Presents Highest Abrasive Resistance and Maximum W earing Qualities 


Standard Sizes and Lengths Plain or Coated Samples on Request 
MANGANESE STEEL FORGE CO. PHILADELPHIA, PA. 




















Superior Oxy-Acetylene Machine Company 
Hamilton, Ohio, U. S. A. 


Manufacturers of 
WELDING AND CUTTING TORCHES, REGULATORS AND GAUGES, 
SPECIAL. BRASS PARTS, WELDING AND CUTTING OUTFITS, ; 
CARBON BURNING AND LEAD BURNING OUTFITS, ELECTRIC DRILLS AND GRINDERS 
CAST IRON—STEEL—BRASS AND ALUMINUM RODS, HOSE, FLUXES AND GOGGLES, 


PEERLESS GENERATORS, as shown, are AUTOMATIC, equipped with the CELE- 
built in four sizes: : BRATED SUPERIOR FEED. 

Carbide =. : 

““f0-1b.- P ¥ Phat GENERATES gas for about $1.20 per 100-cu. ft. 
oe Re > peed Batteries—Lead Molds—Post Builders—Lead 
35-1b. 125 <n it, 150.00 Pots—Plate Burning Racks—Stencil Letters 

(Allowance on acetylene tanks) and Figures—Trucks—Preheaters, 
These Generators are PORTABLE, can be = 

moved from one place to another, weighing Write for complete catalog. 

about 135-Ibs. 








We repair a:l makes of Torches, Regulators and Gauges. 





WELDERS MOULDING COMPOUND 


Every Oxy-Acetylene and Electric Arc welder has undoubtedly felt the demand for a fire resisting compound 
which could be moulded into any desired shape. When building up metal around holes in castings, and where welding 
is necessary through a machined part, such as a bearing, much time and machining can be saved in addition to making 
a neater appearing job by employing such a compound. Carbon blocks and rods have their field, but it is very lim- 
ited. “‘Welder’s Moulding Compound” can not only be used wherever carbon has been, but it has a much wider 
field. Moulds can be made for any missing lugs or parts and new ones cast that have all the appearance of having 
been machined. Aluminum parts may be “backed-up,” preventing the collapse of the metal when heating. 

For aligning broken sections, whether large or small, the usual shimming process may be forgotten and much time 
saved by using this compound as a cushion for the work. It can be used in hundreds of different ways, over and 
over again—it don’t wear out. The wide-awake welder will appreciate its true worth. 


5-LB. CARTON, WITH MANUAL OF INSTRUCTIONS - . - $2.50 
Manufactured only by 


UNITED STATES WELDING CO., Inc., Minneapolis, Minn., U.S. A. 


MAKERS OF FAMOUS “U.S.” WELDING AND CUTTING APPARATUS. 




































SPECIAL OFFERING FOR ONE MONTH ONLY 


LIBERTY IRON METALLIC FILLER, for re- LIBERTY IRON METALLIC FILLER, which in- 
Pairing scored cylinders and water jackets, etc. cludes bottled flux $2.75 per pound. 
To better enable you to become acquainted with 


the wonderful qualities of this metal, we are mak- cell ere pe at for repairing 
ing the following exceptional low offering. se ro poo 


UTF =e Our booklet giving full instructions mailed free 
weir oh Sioa = Tisai 50. of metal, Sux, upon 2 and with all orders. Satisfaction 
; : iy as guaranteed. 


LIBERTY WELDING & MANUFACTURING COMPANY 
4200-4208 Grand River Avenue Detroit, Michigan 
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Welding Carbon Products 


Columbia Round Welding Carbons 
Columbia Welding Carbon Plates 
Columbia Welding Carbon Paste 
Columbia Welding Carbon Flour 


Our welding carbon products are designed especially 
for welding operations 


National Carbon Company, Inc. 
Cleveland, Ohio San Francisco, Cal. 


OXYGEN 


FOR CUTTING, WELDING, ETC. 


— shipment and low prices on oxygen, hydrogen, cylinders, 
wal ves, Rego welding and cutting torches, regulators, welding 
wire, cast iron and aluminum rods, fluxes, plain and armored rub- 
ber hose, asbestos pads and paper, goggles, etc. All equipment 
fully guaranteed. 

We are American pioneer manufacturers 
for catalog and prices. 


International Oxygen Company 


Main Offices: NEWARK, N. J. 
Branch Offices: New York, Pittsburgh, Toledo. 












































of oxygen. Write 
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(NO SCRAP USED) 
Approximating 


3.00 %— in Silicon (Result: A soft weld) 
-60%—in Phosphorus (Result: Fluidity) 
.02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires and 


Fluxes for Welding All Other Metals 
Prices on Application 


“MOREY” 


A Moisture Proof Aluminum Flux 
Stable, Economical, Marvelous 


U. S. 


CAST IRON RODS 
MADE FROM PIG IRON 


Bierman- Everett Foundry Co.., 
133-153 So. 20th St., Irvington, N. J. 


MOREY FLUX & CHEMICAL Co. 


Parkesburg, Penna. 
Est. 1912 


A. 
Inc. 1915 





QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


Gives Machinable Weld 


QUASI-ARC WELDTRODE CO., INC. 
Peekskill, New York 








L. W. 110 V. WELDER 
























TYPE M6 
% H. P. MOTOR 





Trade Mark 





GRIND Those 


Welds 


STRAN 


Thousands in Use 


N. A. Strand Co. 


CHICAGO 


THE ELECTRICAL BLDG. 
Iwd. 


W. Jackson B 


D 
Flexible Shaft Grinders 












manufactures complete arc welding 
equipment for all welding and cutting 


| purposes. Write for Leaflet 1826-B 
which describes this equipment in detail. 
East Pittsburgh, Pa. 




















The Oxyacetylene Welding and Cutting products 
formerly manufactured by 


DAVIS-BOURNONVILLE COMPANY 


Was merged with 
AIR REDUCTION SALES COMPANY 
on March 17, 1922 


vis-Bournonyille 


— 


are now made and sold by Air Reduction Sales C 


under the trade name of “Airco-Davis- Bournonville” 
or “Airco-D-B.” 


(See advertisement of Air Reduction Sales Co.) 








a Wis RIAL cin EQUIPMENT! 


on re ok =e 








For Gases Charged at High Pressures 


WM. WHARTON, JR. & CO., INC. 
3¢ Church. St., 












































What the Users Say 


A lumber company in Texas: 
“We bought the Carbic outfit for one job in particular, which was done, and this job alone saved more 

than three times the cost of the outfit, besides having the outfit and material for other work. We 

consider this a very fine machine for a saw mill, due principally to the low pressure, which makes for 

safety and the simplicity of operation.” 

A large cement manufacturer: 

“We are pleased to advise that we are well satisfied with your Carbic generators. We know that 
these generators make gas a great deal cheaper than the cost of gas purchased in tanks. The generators 
are light and can be moved from place to place without difficulty. We would not be without the Carbic 
generators in our shop.” 

A scrap iron company in Michigan: 

“This is to advise that we have given your Carbic generator a thorough tryout and find same to be 
satisfactory for our work. Send us an invoice and we will pay promptly upon receipt.” 

One of the biggest coal mining companies in the country: 

“We are pleased to recommend the Carbic generator to anyone in need of this kind of equipment. 
We have found them very satisfactory for use around our mining properties and we find the use of 
Carbic cakes extremely better to handle and lower cost than other forms of carbide used in other equip- 
ment. We heartily recommend your product.” 

A large blast furnace company in the Middle West: 

“We are pleased to advise we have been using Carbic equipment for a number of years and have 
nothing but good words both for its efficiency and valuable help in our operations.” 
A leading manufacturer in Florida: 

“We are glad to be able to advise you that through the use of the Carbic generator during the past 
few months we have been able to reduce our acetylene costs sufficient to pay for the generator. We 
find the generator economical and easy to operate and we are glad to recommend it.” 

A large mining company in the West: 

“We have in all probably twenty or more Carbic equipments at our various shops and we find them 
very satisfactory.” 

A welding concern in New York State: 

“This generator has more than come up to our expectations.” 

The above are all guaranteed to be bona-fide statements taken from letters recently received from Carbic 
System users. * 

We can tell you of hundreds of others who feel the same way about Carbic. 
Safe, Portable Acetylene at a lower cost—that’s the Carbic system. 


bee not let us tell you more about how pure acetylene is generated from Carbic Cakes? Drop us a line 
today. 


All Carbic equipment is listed as standard by the Fire Underwriters’ Laboratories. 


Carbic Manufacturin?, Company 


DULUTH, MINN.., BOSTON, MASS. NEW YORK, N. Y. 
Factory and General Office 27 School St. 


The Hendrie & Bolthoff Mfg. & Supply Co. 
Denver, Colo. 


CHICAGO, ILL. 
141° Centre St. 565 W. Washington Blvd. 


Woodward, Wight & Co., Ltd. 
New Orleans, ° 
Representatives and Stocks in all Principal Cities 


Carbic Cakes save money, time and patience, and yield a purer gas 



















Here are four types of jobs that you can do better with ay 
Arc Welding tool than a gas welding tool. You can also ea; 
more revenue on these jobs because there is no better or ches 
er way to accomplish these results. 


The Leading welder next year will equip now electrically. 


Send for Instruction Hand book. 








Building to Dimensions 
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CUTTING ann WELDING CO. 


NEWARK, N. J. 
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ELECTRIC ARC 


152-156 Jeliff Ave. 





